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PREFACE. 



IT IS sixteen years since the first edition of these 
tables was puWished by us. A second edition, 
enlarged and revised, appeared in 1885, and we now 
offer a third edition revised and further enlarged. 
Owing to the addition of extra tables and more 
matter, we have reluctantly been obliged to depart 
from the original handy form of simply two boards 
printed on the inside, by which the whole of the 
tables were presented to view at once, but we trust 
that the value of the added information and data 
will be found some compensation for the book form 
in which this addition appears. Our main object 
in these tables is to assist the platelayer when 
putting in sidings, by providing him with the 
distances, which too often he is left to work out 
empirically at the cost of much unnecessary labour. 

We have also had in view the providing of a 
handy book of ready reference for engineers engaged 
in planning new sidings, where they will find useful 
data in a concise form. 

In deference to numerous applications we have in 
this addition included tables referring to other eight 
gauges besides the 4 ft. S^ in., viz., the i ft. 6 in., 
2 ft., 2 ft. 6 in., 3 ft., 3 ft. 3f in. or metre, 3 ft. 6 in., 
5 ft. 3 in., and 5 ft. 6 in. 
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VI PREFACE. 

The alteration in the distances, contained in this 
edition of the tables, as compared with the previous 
one is due to our having taken inside or gauge 
dimensions as a basis instead of using centre lines 
as heretofore. 

We shall always be glad to receive suggestions 
with a view to making future editions of these tables 
more useful, and we trust that the present one will 
meet with the same favour as its predecessors. 

Albert Hill Foundry, 

Darlington y June 26M, 1895. 
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GENERAL INFORMATION. 



Gauge. Xhe gauge of a railway is always 
measured inside and inside of the rails. The 
standard gauge, not only in this country, but on the 
Continent and in the United States, is 4 ft. 8^ in., 
the Irish gauge is 5 ft. 3 in., and in India there are 
two gauges, viz., the metre (3 ft. 3f in.), and the 
5 ft. 6 in. gauge. 

The broad gauge (7 ft.), introduced by Brunei, 
which at one time contested the field with the present 
standard, was finally abandoned a few years ago. 
Narrower gauges than 4 ft. 8J in. are, however, 
a good deal used both in this country and abroad 
for light traffic, where it would not pay to put down 
the standard gauge. 

Weight of Having determined the load per axle, 
^^^^' including weight of truck, the weight of 
rail most suitable can be found by the formula 
W = s/L X 375, 
(Multiply the load in tons on axle by 375 and 
extract the square root.) 

W = Weight of rail in lbs. per yard. 
L = Greatest load on any axle. 
This rule is based upon the sleepers being pitched 
3 ft. centres. The weight of the rail, roughly, 
may be reduced in direct proportion for shorter 
pitches. As the greatest load is generally that on 
one of the axles of the locomotive, this may be 
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arrived at approximately by multiplying the extreme 
load on a wagon axle by two. 

In the following table the gauges named are those 
usually adopted for the corresponding weight of rail. 
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Curves Curves as quick as 60 fL can be worked 
^GaueSr* ^y ^ four-wheeled locomotive with a 
wheel base of 9 fL 6 in., and an ordinary 
truck can be screwed round a 30-fL radius by 
widening the gauge, if there is no crossing to go 
through. With crossings, nothing less than 60 ft. 
should be attempted, but when laying out sidings 
for works, unless very much confined for space, we 
should fix the minimum at 120 ft. for four-wheeled 
locomotives with wheel base up to 9 ft 6 in., or say 
twice the gauge. 

In the case of sidings to be used by main line 
locomotives, it is necessary to make the curves in 
accordance with the regulations of the Railway 
Company to whose lines they are connected, for 
some companies require a minimum of 5, or even 6 
chains (/>., 330 or 396 ft.) for curves where their 
locomotives have to enter. 

*Recent practical tests go to show that a variation 
of the wheel base does not have a very marked 
influence on the resistance, until a very long wheel 
base is reached, but for safe working we think it is 
advisable to increase the radius of a curve in direct 
ratio of the wheel base. 

In dealing with confined spaces, where it is 
necessary to minimize the sweep of the curves, they 
might, for wagons only, at slow speeds, be reduced 
to a radius equal to 10 times the wheel base, and for 
locomotives to 12 times the wheel base, always 
bearing in mind that long curves are a great 
advantage in working traffic, not only enabling it to 

*Sce Aitide 00 *'Tbe KeusUncc, offered by Cttnres on Railways," in the 
Engineer of Jnly dtb, 1S94. 



Digitized byVjOOQlC 



10 



be more quickly moved, but saving considerable 
expense by way of wear and tear, both to the 
roads and the vehicles, not to mention the trouble 
and annoyance due to derailment, interlocking 
buffers, &c., contingent upon sharp curves. The 
shortest radius given in Table No. i, viz. : 29 ft., is 
only considered practicable for light trollies or 
wagons with a wheel base of 3 or 4 ft. worked by 
hand. 

The buffers of double-bolster trucks 14 to 15 ft. 
wheel base are apt to interlock on curves below 
100 ft. radius. 

Curves ^^ ^^^ table on the following page, the 
^Gsiules^ basis of calculation is 120 ft. minimum for 
the standard gauge, the radii for the 
other gauges, being as the square of the gauge for 
similar wheel bases, that is wheel bases in the same 
ratio of the gauge. The shorter radii for hand or 
horse traffic may also be used for locomotives 
travelling at slow speeds, with a wheel base not 
exceeding i-^ times the gauge. 

As we have found a certain amount of confusion 
in some quarters with reference to the meaning of 
the term ** Wheel Base,** we may as well explain that 
it is the measurement centre and centre of the 
rigid wheels farthest apart, belonging to any single 
locomotive or vehicle. In the case of one or more 
swivelling bogies, each bogie may be looked upon 
as a separate vehicle, and when bogies are used in 
conjunction with rigid wheels, the wheel base is the 
distance from the centre of the extreme rigid wheels 
to midway between the centres of the wheels under 
the bogie. 
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Table giving approximate minimum radii of 
curves suitable for wheel bases of about twice the 



gauge 

Gauge, 
ft. in. 
I 6 



2 
2 

3 
3 
3 
4 

5 
5 



o 
6 
o 

3f (metre) 

6 

3 
6 



Radius, 
ft. in. 
12 6 

22 o 

34 o 

50 o 

59 o 

67 o 

120 o 

150 o 

165 o 



may be reduced for hand 
or horse traffic to . . 



ft. in. 

10 o 
15 o 
25 o 
40 o 

45 o 
50 o 

90 o 
115 o 
125 o 



Addition ^^ S^^^ more freedom on sharp curves, 
on Curws. ^^^ ^^ prevent the road being unduly 
strained by the wedging action of the 
wheel flanges, it is sometimes advisable to stretch 
the gauge a little. It is difficult to give rules for 
general application as to what this addition to the 
gauge should be, therefore a good deal must be left 
to the platelayer's judgment, only he should avoid 
widening it by more than the distance D (see Fig. i), 
measured on the narrowest tyres in use. 



Fig. I. 



f-^ 



T>J 



D for the Standard 

Gauge runs from 

1^ to I inch. 



ci^ 
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The following formulae will be found useful as a 
basis in determining the addition to the gauge. 

R = Radius of curve in feet 

G = Gauge in feet. 

W = Addition to gauge in inches. 

When the longest wheel base = G x 2 then W = ^ 

= G X 3 „ W = ^ 
= Gx4 „ W=iF 

Where there are crossings, care must be taken to 
give extra flangeway clearance to the check rails on 
the curved side to the extent of one half of the 
addition that is given to the gauge ; otherwise the 
wheels will be deprived of bearance just at the 
place where it is most needed, that is in the space 
between the knees and the nose of the crossing. 
With the usual flangeway clearance we would advise 
that in no case should the gauge be widened more 
than ^ inch at the nose of crossings. 



Super-elevation Qn curves, to relieve the side pres- 

outer rail sure of the wheel flanofes agfainst 
on curves. 1 ., 1 1 

the rails, due to a tendency of the 

train to go forward in a straight line, it is necessary 

to elevate the outer rail above the inner one, by 

packing under the sleepers. The amount of this 

super-elevation should be as the square of the train 

speed, and inversely as the radius of the curve. 

Where the train speed varies considerably the 
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super-elevation should be adjusted to the speed of 
the greatest weight of traffic. For slow speeds about 
sidings it may be dispensed with altogether. The 
platelayer should begin to cant the sleepers on the 
straight a few yards before the curve is reached, 
gradually attaining the full super-elevation at a point 
not far from the spring of the curve, and similarly 
letting it die out gradually into the straight at the 
opposite end. The values in our table^ are deduced 
from the formula E = ^^^^ where 5 is a constant 
for the standard gauge : — 

E = Super-elevation of outer rail in inches. 

V = Speed of train in miles per hour. 

R = Radius of curve in feet. 
For other gauges E varies in direct ratio, half the 
super-elevation being required for a i ft. 6 in. gauge 
that is necessary for a 3 ft. o in. one. 

Where it is not convenient to elevate the outer 
rail, a check rail should be placed on the inside 
of the curve. ^(See Table No. 7, giving super- 
elevation, at end of book.) 

Switches These are made of various lengths to 
Points ^"^^ ^^^ situation for which they are 
intended ; the usual lengths for the 
standard gauge on main lines being 12 ft., with a 
proportion of 15 ft. and 18 ft., whilst about sidings 
the lengths run principally 9 ft., down to as low 
as 6 ft. The principal object in long switches is to 
make an easy turn off; they have also the advantage 
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of additional stability as compared with short ones, 
for, being secured only at one end, switches are 
liable to rock and jump when heavy loads are pass- 
ing over them. The lengths of switches should in 
a measure be adapted to the radius of the curve, 
for obviously there is no advantage in making the 
angle at the point less than the angle at the heel. 
This will more readily be understood by reference to 
Fig. 2 below, which shows a pair of long switches 
(a) applied to a short curve, whereby the abruptness 
of the angle of turnout is met at the heel of the 
Switches (h) instead of the point (p). 

Fig. 2. 



In general practice, for the standard gauge it will 
be found that there is nothing gained by making 
the switches longer than twice the angle of the 
crossing in feet ; that is to say, 9 ft. is a better 
length of switch to work with crossings i in 4^ than 
12 ft, and longer switches than 12 ft. can only be 
applied with advantage to crossings above i in 6. 
Facing Points should always be made the extreme 
length compatible with the above conditions. 

The length of stock rails is a variable quantity, 
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sometimes being 3 ft. or 4 ft. above the length of 
the point, and sometimes the standard length of 
the rails in use on the particular railway, but no hard 
and fast rule can be laid down, only due regard 
should be paid to allowing suitable distances at each 
end of the points for spacing the chairs with 
reference to the joints. 

Crossings. The angle of a crossing is the one 
formed by a tangent to the curve at 
the point of intersection. See Fig. 3 below, in 
which X is the angle. 

Fig. 3. 




When ordering crossings to replace those in use, 
the simplest plan is to measure the width of the 
Crossing Vee across the outside of the rails at a 
distance of, say 4 ft. back from the nose, in which 
case the crossing should be specified thus — 6 in. (or 
whatever the distance may be) at 4 ft. from actual 
nose of crossing, for an error is sometimes made by 
Platelayers when specifying crossings, due to not 
taking into account the thickness of the crossing 
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nose, thus giving the angle of a crossing which 
measures 6 in. at 4 ft. back from the nose, as i in 8, 
whilst, if we assume that the nose is ^ in. thick, the 
actual angle, found by dividing 5^ in. into 4 ft., is, 
say I in 8f. This will more readily be understood 
by reference to Fig. 4, given below. 

F'iG. 4. 



>^ 



^i 



.<>^'^' 




The above is the usual method of measuring the 
angle of a crossing in this country. Another plan in 
use on some of our Indian Railways is to measure 
the Vee across at right angles to one of the legs, as 
shown by Fig. 5. 

Fig. 5. 






-f.o J 




vp^o'io; li/iri8 



on 



Crossings are made right and left hand 
some of our main lines, the point rail being always 
laid for the main way, and the splice rail for the 
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turnout or siding ; thus in fig. No. 4 the Vee 
shown is for a left-hand crossing to suit a curve 
turning off to the left hand when facing the points. 
For sidings they may be made all the same hand. 

When measuring the angles off a drawing, care 
should be taken to lay down the tangent lines 
referred to (see Fig. 3), instead of, as is sometimes 
done, measuring on the curved line. It is not 
necessary to include fractions in the angles of 
crossings, except for the more obtuse ones, and those 
given in our tables will meet all ordinary cases, but 
when a fraction appears in a calculation, it is better 
to take the next higher rather than the lower 
number ; for instance, suppose the angle worked out 
to I in 6f , we should make the crossing i in 7, for 
it is easier to adapt a crossing to a situation when it 
is made rather too acute than the reverse. The 
most useful angle of crossing for sidings is i in 6, 
and for the main line, i in 8. With regard to the 
length of the various rails composing a crossing, 
it is impossible to lay down any hard and fast rule. 
For main line purposes the Vee rails vary from 8 ft. 
to 12 ft., and the wing rails from 12 ft. up to the full 
length of a standard rail, and for sidings the Vees 
are made from 6 ft., and the wings from 7 ft. 6 in. 
upwards. Check rails should always be at least 
4 or 5 ft. longer than the distance between the 
crossing knees and the nose ; but to allow sufficient 
latitude in fixing, and for suitably arranging the 
chairs and sleepers, they are generally made much 
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longer than the above rule indicates. For main 
lines a usual length is 12 ft, whilst for sidings they 
run from 7 to 9 ft. 

Specifications ^ ^"^1 ^et of 9 ft. switches and 

an°d Crossings, crossings for D. H. or B. H. rails 

Standard gauge consists of the 
following parts : — 

Switches. 

2 Tongue Rails, 9 ft. 

2 Stock Rails. 

6 Cast-iron Slide Chairs. 

2 Cast-iron Heel Chairs. 

4 Slide Chair Bolts. 

2 Bearing Studs. 

4 Heel Chair Bolts. 

2 Oak Keys. 

1 Tie Rod. 

I Lever Box. 

I Lever Rod. 

Crossing. 

I Point Rail. 

I Splice Rail. 

I R.H. Wing Rail. 

1 L.H. Wing Rail. 

2 or more Splice Bolts. 
4 Cast-iron Chairs. 

6 to 8 Oak Keys. 

Check Rails. 

2 Rails. 

6 Cast-iron Chairs. 

6 Oak Keys. 
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and a full set of 12 ft. Switches and Crossings of 
the following parts : — 

Switches. 



2 Tongue Rails, 1 2 ft. 
2 Stock Rails. 


10 Cast-iron Slide Chairs. 


2 Cast-iron Collar Chairs, for behind heels. 
8 Slide Chair Bolts. 


2 Bearing Studs. 
4 Oak Keys. 
2 Tie Rods. 


I Lever Box. 


I Lever Rod. 


Crossing. 



I Point Rail. 
I Splice Rail. 
I R.H. Wing Rail. 

1 L.H. Wing Rail. 

2 or more Splice Bolts. 
4 Cast-iron Chairs. 

6 to 8 Oak Keys. 

Check Rails. 

2 Rails. 

6 Cast-iron Chairs. 

6 Oak Keys. 

For flange (F.B.) rails, when these are simply 
fastened directly to sleepers with dog spikes, a set 
of 9 ft. switches and crossings consists of the follow- 
ing parts : — 
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Switches. 

2 Tongue Rails, 9 ft. 

2 Stock Rails. 

8 Cast-iron Slide Chairs or Wrought-iron Sole 

Plates. 
6 Slide Chair Bolts. 
2 Bearing Studs. 
I Tie Rod. 
I Lever Box. 
I Lever Rod. 

Crossing. 

I Point Rail. 

1 Splice Rail. 

2 Wing Rails. 

2 or more Splice Bolts. 

3 Wrought-iron Sole Plates. 

5 Cast-iron Distance Blocks. 

6 Bolts for Distance Blocks. 

Check Rails. 

2 Rails. 

6 Cast-iron Distance Blocks. 

6 Bolts for Distance Blocks, 

and a set of 12 ft. of the following parts : — 

Switches. 

2 Tongue Rails, 12 ft. 
2 Stock Rails. 
10 Cast-iron Slide Chairs. 
6 Slide Chair Bolts. 

4 Bearing Studs. 
2 Tie Rods. 

I Lever Box. 
I Lever Rod. 
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Crossing. 

I Point Rail. 

1 Splice Rail. 

2 Wing Rails. 

2 or more Splice Bolts. 

3 Wrought-iron Sole Plates. 

5 Cast-iron Distance Blocks. 

6 Bolts for Distance Blocks. 

Check Rails. 

2 Rails. 

6 Cast-iron Distance Blocks. 

6 Bolts for Distance Blocks, 

and the same specification is suitable when wrought- 
iron Sole Plates are used between the rails and the 
sleepers, but when cast-iron Chairs are used the 
specification should be similar to that given for 
D. H. and B. H. rails. 

Lever There is a great diversity in the patterns 
of Lever Boxes in use, and every Plate- 
layer has his own particular fancy. A perfect 
Lever Box should embody the following points : — 

(i) It should not take up much space. 

(2) Whilst being easy to work by the shunter, 

it should always bring the points home 
with certainty. 

(3) It should be readily changed from a ** Turn- 

over Lever," which leaves the points 
indifferently on one side or the other, to 
a ** Self-acting Lever," whereby the points 
are always brought back to the same side. 
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(4) It should possess facilities for padlocking, 

either to self-act always for one particular 
side, or to prevent it being worked at all 
except by authorized hands. 

(5) It should possess fewness of parts, and not 

be liable to get out of order. 

Flangeway The factors in determining the width of 
flangeways between check rails and the 
main rail are the thickness of the wheel flange and 
the clearance allowed, and taking the standard 
gauge for example, when the flange is close up to 
the rail there should be at least f in. clearance 
between the back of the flange and the check rail, 
which, with a flange i^ in. thick, allows f in. 
clearance on the working faces, and j in. clearance on 
the check rail side, making a total flangeway of 
if in. ; thus when the back of the wheel flange is 
working close up to the check rail on the inside of 
the curve there is |- in. clearance between the 
working faces on the outside rail. 

p. . The road bed having been duly pre- 

pared and levelled by the Contractor, 
the material should be delivered in a manner to 
save unnecessary labour. The rails should be laid 
down in pairs end to end on one side of the road 
bed, and the sleepers and chairs thrown down in 
the numbers required for each length. The fish 
plates, bolts, spikes, and keys may be distributed in 
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heaps at convenient distances apart. Having all 
the material to hand, the work should proceed in 
the following order: — Place the sleepers on the 
road bed spaced approximately the required dis- 
tances apart. Place the chairs upon the sleepers 
and lay a pair of rails loosely into them. Take a 
piece of chalk and with a lath properly divided set 
off the position of chairs on the rail. Then key the 
chairs to their places ; adjust the sleepers to the 
position of the chairs. Adjust rails roughly to 
gauge and bore all the spike holes along one side 
only, having sighted along it first to see that it is 
straight ; drive a few spikes to hold the chairs in 
position, then set the opposite rail carefully to 
gauge and square across ends with the one already 
fixed, bore and partly drive a few spikes, making 
a final trial with gauge and square to see that all is 
in order before driving all the spikes home. After 
the first length is laid, a second gang of men may 
be set to connect succeeding lengths in advance, to 
be adjusted and permanently spiked by the first 
gang in due order. The duties of a gang of plate- 
layers, with the appropriate tools, may be divided as 
follows : — 

(i) Unloading and parcelling out material. 

Tools required : — Pinches and rail forks. 
(2} Fixing rails, chairs, and sleepers in their 
proper position. Tools required : — Tape 
line, T square, spirit level, road gauge, 
keying hammer, brace with bits, crow- 
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bars, picks, jim crow, hammer adze, spades, 
and shovels. 

(3) Laying down and connecting succeeding 

length in preparation of the foregoing. 
Tools required : — Screw keys or wrenches, 
hammers, oil can, pinches, picks, clearance 
gauges to put in between rails at joints 
for giving proper space for expansion. 

(4) Ballasting or packing road level under 

sleepers with ashes or other suitable 
material. Tools required : — Picks, spades, 
shovels, screw rail lifters or iron shod 
levers, winding laths, straight edges, spirit 
level, crow bars, super-elevation gauge. 

(5) Boxing up and finishing, by levelling ballast 

to top of sleepers. Tools required: — 

Spades and shovels. 
In addition to the above-mentioned there are 
various other tools necessary for a complete outfit, 
and a full list will be found on page 27. 

Platelaylng. ^^^^^ ^^Y down the sleepers for the 

Switches and switches, then place the switches 
Crossings. * ^ 

A B E F (see Fig. 6) upon them ; 
lay the crossing upon its sleepers, the distance from 
heel of switch as per tables, according to angle, 
seeing that each crossing chair is in the niiddle of 
its sleeper; line the crossing rail, C D, with the 
switch point, A B, the point being closed and not 
open as shown in Figure, bore and spike in this 
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position : fix the opposite switch, E F, to gauge 
tightly at point. The closing rail, F G, should next 
be curved tentatively (using the versed sine given 
in Table No. 6, for the radius corresponding 
to the angle as per Tables), then placed in 
position, adjusting it with the rail bender till it 
ranges properly to the eye ; the crossing rails, G H, 
will also require setting a little to suit the curve, 
although it must be remembered that it is no worse 
for being rather flat for a few feet on each side of 
the crossing nose. At the switch end the aim 
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should be to give the curve the appearance of 
having sprung from a point in advance of the 
switches, called ** spring of curve " in the Tables, 
otherwise there is a tendency to prolong the straight 
of the point rail, E F, behind the switch heels, 
which should be avoided. The outside rail, F G, 
being truly ranged and spiked down, the inside rail, 
K, must now be laid to gauge with it, allowing a 
little extra width at the crossing nose, and working 
rather tight to gauge for two or three feet on each 
side of it. We may now put in the closing rail 
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B C, and the opposite rail, L, to gauge with it ; 
then fix the check rails, N N, in position, care 
being taken, when these are short, to see that the 
centre is opposite the crossing nose. 

Unless the switches have been specially ordered 
for the right hand, the stock rail of switch, A B, will 
require setting in front of the point, to gauge with 
the opposite rail. 

Special sleepers should always be provided for 
the crossings, the length averaging, gauge x 2f, 
and sections from lo in. x 5 in. to 14 in. x 7 in., 
according to the width of base of the chairs they 
have to carry. There should also be long sleepers 
of the usual sections provided for the first four slide 
chairs of the points, length equal to gauge, x 2^, 
to carry the lever box, when the switches are 
worked by one, for when this is fixed to an isolated 
piece of wood, there is often a good deal of trouble 
caused by it shifting, with the action of the falling 
weight. 

Fixing When fixing the Lever-box be careful to 
Boxes ^^^ ^^^^ ^^^ weight has plenty of clear- 
ance when down, in the case of a self-acting 
lever, and that it falls equally on each side of the 
Lever Frame, in case of a turn-over lever. Coach 
Screws or Bolts should be used for fixing the lever 
frame in preference to spikes. Switches should have 
3^ in. to 3f in. throw at the point, and it must be 
seen that, at no point between the heel and where 
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the planed part commences, there is less than i^ in. 
clearance. If the lever does not bring the points 
home, it is better to get it to do so by easing the 
bolts at the heels, and well oiling the chairs, rather 
than by moving the weight further along the lever. 
Switches are apt to work rather stiffly at first, but 
after the chairs have worn smooth they will be 
found free enough to enable them to be worked 
with less leverage. 

Platelayer's The following is a list of what consti- 
tutes a complete set of Platelayer's 
Tools, for use in laying D.H. or B.H. rails on wood 
sleepers with cast-iron chairs : — 

I Ratchet Brace, with key for same, and half-a- 
dozen drills. 
I Wrought-iron Cramp for same. 
I Screw Rail Lifter or iron shod Lever. 

1 Rail Bender, or Jim Crow, and Lever. 

2 Keying Hammers. 
I Oil Feeder. 

1 Hand Hammer. 

2 Cold Chisels. 

1 Rodded Chisel. 

2 Beater Picks. 

I Hammer Adze. 

I Small Axe. 

I Sledge Hammer, 8 lbs. 

I Auger Brace and 3 bits. 

3 Claw-ended Crowbars. 
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3 Plain ended crowbars. 
3 Pinch Bars. 
2 Disc Signals. 
2 Flag Signals. 

2 Screw Keys. 

1 Shifting Spanner. 
6 Steel Shovels. 

3 Steel Spades. 

2 Rail Forks. 

I Graduated Spirit Level, for fixing super- 
elevation of outer rail on curves. 
I Road Gauge. 
I Footway do. 
I Straight Edge. 

1 T-Square. 

2 Winding Strips or Sighting Boards, with 

clips to fasten them to the rails. 
I lo-inch Spirit Level. 
I Flat Bastard File. 
I Three-square do. 
I Metallic Wired Measuring Tape. 
I Large Box, to contain the above tools, with 

padlocked lid. 
I Trolley. 

Useful The best Permanent Way consists of 
Memoranda. ^ 

bull-head steel rails, keyed into cast- 
iron chairs, and spiked to creosoted sleepers. When 
flange rails are used, one of the best systems is a 
wrought-iron soleplate, rolled with a groove to take 
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the rail flange, having a hole at each side of groove 
to take a coach screw with deep-cut buttress threads, 
and a mushroom head, which impinges partly on the 
rail flange and partly upon the soleplate. These 
are screwed into the sleepers with a key applied to 
a square boss projecting from the head. 

An excellent permanent way can be made with 
flange rails placed upon plain wrought-iron sole- 
plates punched with four holes, through which four 
dog-eared spikes are driven into the sleeper, two 
on each side of the rail. 

Flange rails fastened direct to sleepers with two 
or three dog spikes per yard make a good enough 
road for wagon sidings and temporary work. 

The transverse strength of flange rails weight for 
weight is greater than that of Bull Head or Double 
Head Sections. The radii at the top corners of 
rail head should always be considerably less than 
the radius of fillet in the wheel flange. A large top 
radius of the head for the sake of adhesive surface is 
important. A top radius of 14 inches, with corner 
radii of ^ in., gives good results. 

The less the surface of a rail is interfered with 
the better, and notching should be avoided as 
much as possible. 

Chairs should have either two spikes and two 
trenails, or three spikes, on curves. Two spikes, or 
two spikes and one trenail, are generally sufficient 
for straight road. 

There is little or no advantage in jagging or 
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twisting spikes. One of the best forms consists of 
a round parallel shank swelled in the neck to fairly 
fill the tapered chair hole, and bevilled slightly at 
the point to facilitate driving. 

Sleepers, except for temporary work, should be 
creosoted with 9 or lo lbs. of creosote per cubic foot. 
The chairs should be laid on the sawn or heart side 
and bedded level. Sleepers at the joints should be 
laid only f to f ths of the distance apart of the inter- 
mediate ones. 

Old spike holes in sleepers should be filled by oak 
trenails tarred and driven very tight. 

Spike holes should be about one-fourth less than 
diameter of spikes, and bored right through the 
sleeper. 

Diamond Crossings should not be put in of a 
more acute angle than i in 8 where locomotives are 
used, and it is well where practicable to keep them 
down to I in 6. 

In places where there is a tendency for the 
couplings to catch in the vees of the crossings, 
these should be fitted with blocks of wood inside of 
the rails ; and where horses are used for hauling, 
the open ends of check rails and crossings should be 
protected by pieces of wood nailed to the sleepers. 

Standard Dimensions, 4 ft. 8i in. Gauge. 

Flangeway Clearance, if in. to if in., according to 

thickness of wheel flanges. 
Clearance between wheel flanges and rails, f in. 



Digitized by VjOOQlC 



3^ 

Travel of points at end, 3^ in. to 3f in. 

Tilt, or inclination of rail inwards, and cone of 

wheels, i in 20. 
Vertical flangeway clearance from top of rails, i^ in. 

to if in. 
Footway, or distance between lines of way inside 

of rail heads — 

Sidings (minimum) ... ... ... 5 ft. 

Main way (Board of Trade minimum) 6 ft. 
Vertical height above rail level for bridges, &c., 

minimum, 14 ft. 6 in. 
Sleepers, 9 ft. x 10 in. x 5 in. 
Crossing sleepers, 12 ft. to 14 ft. x 12 in. x 6 in. 

to 14 in. X 7 in. 
Sleepers (intermediate), centre and centre, 2 ft. 9 in. 

to 3 ft. 
Sleepers (joint), centre and centre, 2 ft. 4 in. to 

2 ft. 6 in. 
The minimum distance between the two lines of 

way -to allow trucks to clear, 3 ft. 9 in. 
Minimum depth of ballast below sleepers, 8 in. 
Length of spikes, 6 in. 
Clearance between rail ends to allow for expansion 

when laid in cold weather, -^ in. 
Minimum width of wheel tread that will safely run 

over a crossing, 4 in. 
On wagons for sidings, minimum width of tyres, 4^ in. 

and on engines and wagons for main line, 5 ins. 
Maximum width of wheel tread, 6 in. 
Wheel flange should not exceed in depth i| in. 
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Board of Trade Minimum distance of standing work 
Regulations ^ 

referring from outer edge of rails at level of 
to Main Lines. r • 

carnage steps, 3 ft. 6 m. 

Switch handles not to be worked between lines 
of railway. 

Facing Points to be avoided, but where unavoid- 
able to be provided with locking bars and signals. 

Catch points to be provided on sidings falling 
towards the main line. 

Joints of rails to be fished. 

Chairs to be secured by iron spikes. 
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Tables and diagrams, 

containing 
Tabl£s for the following Gauges: — 

1 ft. 6 in., 2 ft. o in., 2 ft. 6 in., 3 ft. o in.,. 3 ft. 3| in., 
3 ft. 6 in., 4 ft. 8^ in., 5 ft. 3 in., and 5 ft. 6 in., 

referring to 

Diagrams for Single Junctions, Double Junctions, 

Three-Throws, Single Through Roads, 

Double Through Roads, Diamonds with SingliJ Slips, 

and Diamonds with Double Slips. 
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MM mmmVi Mm n MtotototofoVtVtVt 

.9 .9 .9 .9 .9 .9 .9 .9 .9 .S .9 .9 .9 .9 .9 .9 .9 .9 




|B B 
•sSii|N043jo»iaiiv 


«H< .4HiH|M«ok H«H««H< H^'^lwwl^ ^h ^l«< 
M N M « N tritritritrirt^yf^m *OVO VO t^ 

.9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 



41 



Digitized byLjOOQlC 



Z & Gauge Diagram J^o. 1. 




42 



Digitized byVjOOQlC 







2 ft. 6 In. Gauge. Table No. 1 . 




•»Ain3 JO snip«)l 


gOOOOOOOOOOOOOOOOO 

.MONinMOMIOMOMVOOlOOtOO 
*-00 ^^^0 0»00 »OOsO «00 ^00 « 00 -^ « 
fc« « eo to -* ''t »0 lovo NO t^ r^oo On M w -^vO 

M M M M 




JO U0llD98»jni 

oiaAJm3jo8ixuds 


SnOOnOOvOOvOOOOvOOOOOOO 

«Jt^O « mt^O « irjt^O W »00 »00 too 
fa tO-^-^-^^iOiOtO io>0 VO vO t^ t^OO 00 ON 




•«UI9B0JI3 JO aWN 05 

•aip^mS JO l~H 


aMr^<<tM ot^eooooiOMM ^O tooo w 

'^ M M MM 

*j»r>t^ONM Q) ^NOOO Onm eo^OO m irjoO « 


»H 


oi 

ajono JO «nuds 

P 


8 H<* 
JSOt>»»0« ONt^^M •-* OnvO m 00 to O »0 

^ M N fo ^ in lO'O *^oo 00 ON O w eo «ovO oo 

^MMMMMMMMMMMMMMMNM 


SINGLE JUNCTION& 

ft. 6 in. Gauge. Table No. 


•Suwoo JO aiauv 


a 
3 00 O -^ « M -^tNO WOOnOnO -^o ^« 

yr^t^NOvo>o »oto»o^^^^^*o«*>to»o 




H«« H«« ^ 
h|m H« Hk,o6i-»MWNro^ *ovO t^oO 
r^OO OOOnOnmmmmmmmmmmmm 

.S .2 .S .3 .S .5 .S .S .fi .S .S .S .S .S .5 .S .S 


•aAjnO JO inip*^ 


g to o «ovo OOONOnOOnOOOOOOOO 

.»O0 lOMOO »0«OM O « fO»o« O wio 
£ M N w «o eo V »OVO t^oo On N- N looO *-• -^ 


•wonaSmiO 

jouotjoawni 

o» aAono JO «uiads 

X 


a ON tONO O^ rONO O^ «0^ Os O vO nO 
*^00 M « ro tf)NO r^oo OMweoxor^owio 


CSI 


•SUMOOJOMOMO) 

fwpiims JO (a9H 

a 


»S O M On r^^ ^ N M M ONOO vO »0 eo O 00 m N 

•^ M M 

^vONO t^OO On O Ni N « *0 -^ vn'O t^ On O N -^ 

g MMMMMMMMMMMMM 




•sdqaimsjopoH 

P 


S ON M S"*!- ^W M VO w foSb ** VO 00 to eo7 

1-^ IM M M 

*i« fO«0«0^^*o»o lOVO ^O t^r^t^OO OnO »^ 




•«w»0O JO »i«av 


.^ « *♦ '^00 «0 -^VO NO « ^nO « VO t*- « 00 
^lO «0«0«Of|MMMW^ WfirO'^M 

ei M 00 lo w O 00 t^vo lo -^ to ei ti M o Cnoo oo 

Jf*" 




•nianai 

•aUWOIO JO 9I8IIV 


«Hi HHiH)M«Hi Hj^H|ci««Hi ^|«Hmm|« h|« hIw 
M M M ct w roeOtoeO'*^'«f^*o loso vO «>. 

g n n .c g g ^g ,g g ,g ,g .c g g g ,g ,g .g 
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Digitized by njOOQIC 



2' 6' Gauge Diagram Ko. 2. 
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Digitized byVjOOQlC 



2 ft. 6 in. Gauge. Table No. 2. 





•AAanojosmpvH 


gooooooooooooooooo 
£oo MNO o loO loONO MOO <^oo MOO <^ e« 

M M M M 




•pvaijotnnnm 


gooooooooooooooooo 

• M o 1^ «0>0 or^tOM o M eoo eoo too 

£ '^^O 00 O w irj t^ O tO>0 ON t« ONNO ^ M M 
■^MMMC«c«c«MtOeO(OtO<^<^ lOvO t^oo 




•SoMOQ JO atou <n 


goo O O O O 0\0\0\0\ O\00 00 00 00 *^ «>. 

^ '^ u^NO t^OO O^O w M t0^u^t>>0\M <<ou^ 
^MMMM%4MtiC9Me«c«c«e«c«to«oto 




a 


gMr^<<t»^ O t^eOOOO tON « ''to tooo M 

^ M M MM 

•i/ir^O^M M "(fvOOO Onm to^oo M loOO N 
£m M « eOtOtO*OcotO^^^'^»OiO »ONO 


THREE THROW& 

2 ft 6 in. Gauge. Table No. 2. 


<n 

aAJio JoSouds 

P 


•8© t^iON O 0\t^^W M 0\>0 M 00 to »0 

J3 M M M 

. M N to ^ lO u^NO *^0C 00 o^ O w to vovO 00 

'"^MMMMMMMMMMMMMMNMCI 


<1 

•8onKK>jo»iSiiv 


Os»OOvO •-«>0 t« r^MOO ^OsOsO »^ t« t<i 
«vp p tOt^O .'^f^^' 7^00 M 00 o to p t^ 

lo lo^b >b vb r^ i^ i^oo oo oo 'o\ o^ b m w n 

.S .2 .S .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 


tSinmuojoaiAiv 


.Mifl, ^ ^|M ^JM He« H« 

t^OO 00O\OsOOMMMwro^ »0<0 t^OO 

MMMMMMMH4MMMM 

.s .s .a .s .s .s .s .s .s .s .s .s .s .s .s .s .s 

MMMMMMMMMMMMMHMMM 




g to o toNO ooovovoovoooooboo 
.*oo lOMOo loto^ oo o t« tovjM o e« «n 

£ w M M to to ^ lONO t^OO O^ M « lOOO ^ ^ 




JonOO^OnOvOOOvOOvoOOOOOOO 

-t'r^O N »r>c\MNO M in O ^^ t^ t^too 0>O to 
» MMMMMMCOtO'^^tO \n>0 r^ On M 

M M 


q 

-9un80i3 JO awj] oi 

wipaiMSjoi»H 


m r4|« mHi ni^i ^|e« xIm mHi »|-# ^|e« He* ^|c* H«« '^\e* ^i«i 

ar<«0v00O0>0'-*u^i-4u-)MtoM m mm o 

M M M MMMMM 

i! to -^ -^ »0 V5VO NO >0 t^ t^OO 00 OS OS O M w to 

•*< M M M M 




sSaissoQ JO aso j{ O) 
K»q3)!AS JO ia©H 

a 


fcS O «^ o\ t^vo ^ W M M osoo >o to to 00 «o w 

•^ M M 

£ so VO t^OO O^ M N « fO -^ lOsO 1^ OS O N "^ 

V* MMMMMMMMMMMMC* 




»ip)msjop»H 

OI 

aAJn3 JO Souds 
P 


O OS i-i VO M ^00 M NO i-i tooo •-■ VO O 00 m to O 

•^ M M M 

(t'ei tototo^^*o»o vovo SO t^ r* t>.oo Os i^ 

*^ MM 




q 


M Osr^tOfOOoovo ^e< O r^^MOO tooo ^ 
N tojot^psi-i M ;tsoop p ^ p »oop N in ov 

*M M M M M *N N C« N NtOtOtOtOtO^V^ 

.2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 




t8u|»oiojo»i«nv 


»>\* H|«H««|Hi H'^'^lwwl* HH>H|«eoh«t H« H« 
M N W M N tOtOtOtOrf-^-^-^tO »OVO so t^ 

c g c g c ,c g g ,c ,g ^c g ,c g .g ,c g c 
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Digitized by njOOQIC 



3 0' Gauge Diagram JVb. 1. 
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Digitized byVjOOQlC 







3 ft. In. Gauge. Table No. 1. 


• 


••AiiOJ0«nip»« 


gooooooooooooooooo 

jOO "^f -^VO N NVO -^^00 -^nO OvO ^^ 
£ rOOO tOOO Tf NO N 0^>0 eo - ti. in *0 S 5 
^ to eo "^f -^ lovo vo (^ «^00 a^ O M eo to r^ 9^ 




joooiwQwra 

X 


^ooooooooooooooooo 

£ »O00 M 5*- t^ O COVO ON « lOOO rh vo N 00 
^ ^ ^ \r%\r% »ovO vo VO O t^ t^ t^OO ON 0\ O O 

M M 




•siptmS JO i»H 


^OvOmmOmmnm^^^iO «^oo 0\ m 

£0 W ^vo OvM «OtOt<*OvM toc^M voo\m 
^ tOtOfOeOtO'^^'^'^^iom vnvo vo vo t^ 


vH 


•wqaitASjoiMH 

AaanojoSoHds 

P 


a\r>m^^<^eOrOC^ N m m m Q m OvOO 

•^ MM 

2 ^ *ovo t^OO Ov ^ W ro ^ m t>.oo « ^ 

>-<MMMMMMC«MC«MeiC«MC4eO«0<<0 


31 




S*^0 3:^ ^ ^^ « 00 vo vo '^vo -^ « 


tinmai 


t^oo 00 ONOvOOt-t'iH N M eo*^ mvo t^oo 

MMMMMMMMMMMM 

•S .S .S .S .S .S .2 .9 .S .S .S .S .9 .S .9 .9 .9 


••^OgwnwH 


4 to tovo vOOvOvOvoOOvOOOOOOO 

^00 ^0 t^iO'^eot^'^vO OvMVO O « t^"^"^ 
£ 1^ M fO to -^ »00 t^OO Ov O w to tOOO M ir> On 

MHMMMe«C«C« 


8IN 

ft. Oin. 




JvOOvOOvOOvoOvOOvoOvoOOOOO 
g! « to mvo 00 On M « ^ to r^oO O tovo Os « 

'-^MMMMMMMMMMMCICItOtOtOtO'^ 


CO 


■"PiH^SJOiaoH 


J M « tototo^'V ^ViovO vC VO vo r^oo OO ON 

Sj»>oo OvO M ei fo^ *o>o t>.oo Ov w ''tvo oa 




•w«PH*SJop»H 


|'$o ^'SloTRtoov'SrsP'efoo'ir'Sr-drvo'ft 

Sj to to -^ ^ to tovo vo r* *^00 00 On On M « eo 

" M M M M 






j9 « ^ -^tOO vO ''tvo vo w '^vo O w vo ^ CI 00 
glO fOtOlOMMMMW^ MMtO^tM 

»2d i-i 00 to « O 00 t^vO to ^ to N « M O OnOO 00 

W (POWWWN*<MMH,MMH<MMM 






H* M M M M tOtotOrO^^^«^to tovo vo t^ 

.s .s .s .a .a .a .a .a .a .a .s .a .a .a .a .a .a .a 
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Digitized by njOOQIC 



3 0" Gauge Diagram JVb, 2. 




Digitized byVjOOQlC 







3 ft. in. Gauge. Table No. 2. 




•aiunojofaip»H 


gooooooooooooooooo 

£ «*300 *OO0 ''t vO N a^^O eO m t^ »0 *0 *0 ^ 
•^ to eO ^ ^ »OvO sO t^ r^OO 0\ O »^ t^ m t^ O^ 




appoijotnip.^ 


gooooooooooooooooo 

£ vO OS •-• rf t^ O «ONO O^ tOvO O 00 t^>0 nO f^ 




q 


Cm 
. t^OO 0\ M « to -^ tovo 00 0\0 M lOr^OSW 




tJuisK«ojoa80K[0| 
•wpjiMSPlwH 


S*0\OH*i-io>^HiN«'^'^'^vn t^OO On « 

5 M M M M 

• O N ^NO OSM roior^ONM *ot^M ioOn«0 
£ f0e0«*5«0t0'^'^'^^^«0»0 V5VO NO VO «>. 


THREE THROW& 

1 ft in. Qauga Table No. 2. 


aAJno joSouds 
P 


(^tntO^^^fOeOM N M M IN O *-• OnOO 
G 

. ^ \r>NO t^oO Os O M W to ^ »0 t^OO O « ^ 

^MMMl-iMMCIMMMNNMMfOCOeO 


q 


ONioO^O wvO w «^NO0 -^OnOnO •-• N N 

«No eo«^o ^f^^ ;*op r^^ r^P f^ 

in lOMD MD >b t^ t^ i^OO 00 00 ON On b M N « 

^ M M M 

.S .9 .S .S .S .S .S .S .S .S .S .S .S .S .9 .9 .9 

MMMMMMMMMMMMMMMMM 




't^OO 00 On'on O 'o^ f-" '^'S' w 'w eo -^ ^^ r^oO 

IHMMMMMMMMMMM 

.9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 


••^^OJOTOipBH 


^ eO O *ONO nOOnOvOnOOOnOOOOOOO 

^00 ^O r^to^toro^vo Onmn© « r^*^^ 
£ M m CO «^ ^ *o^O t^oo ON o N fo »ooo M m OS 

*^ mmmmmMMCI 


J 


J3eOO«^ONONOO OnvO O^OOOOOOOO 

£ ON « »ooo N r^ciNO «oo -^Moo <ni-400 *^t^ 
•^ wMMMNto^O^*^ »ONO VO r^ On O N ^ 


eg 


q 

•SonoJOjoaMNOi 
•wpiwiSJOI^H 


5eOON^>^NO *^00 roO «oO t^w Onm m ro»o 
£ «^ ^ lo tovo «^ r^oo ooONOOMM«<<t *o^o 




mpiimsjoiMH 

a 


Jg « M fO «0 to -^ '^ -^ ^ »OVO VO NO O t>.00 00 ON 

^ t^oo ON o M « «o "* «nvo r^oo on o « ^no oo 




■»ViH^S|op»H 

09 
aAJBOjoflauiIs 


JS^O ^on«oon«oon«oo woo m t^ r^NO vo «n 
si to to -^ -^ to lo^ NO *^ t^oo 00 ON ON o 2 2 «o 




-SowkOjoafSoy 


11 ovt^mtooooNC ^« o t^^- « 00 tooo ^ 

.s .s .s .s .s -s .s .s .s .s .s .s .3 .s .s .a .s .s 




•tfOMOjo^ifiiy 


.9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 -9 -9 .9 
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Digitized by njOOQIC 



3 3% Gauge Diagram Ko. i. 
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Digitized byVjOOQlC 



3 ft. 3^ in. Gauge. Table No. 1. 





•aAjmo p vxiprjg 


^OOOOOOOOOOOOOOOOO 

O^ ^ « « ^ ^ ^00 to ir» a\vO vo VO NO 
fr« ro ''t ^ u> vnvO t^l^OO OnO w m -^nOOO m 




•nun »Sn«o 

jouopDwwui 

o)»Ajn3jo8auds 

X 


^MvO OnO ^t^N< N \ri Os O too »om>o m 

a M MM 

. ON N ir> ON N «noO N tooo « »r> M 00 -^ M 00 
*5 Tj. u^ V5 mvo VO vO c* t^ r^oO OO On On «-" m 

CaC4 M M M 




•»CII««M3 JO »90K[ 01 


a moo O eo i^O w ir> On M ^00 « O "* m t^ 

•-^ M MM 

jj ^>0 On H* to lOOO N vnt^ON^OO tOt^M 

fe eo*o«o^^^'^io»o»ovo »o>o >o t^ <^oo 




•wqajmsjoi^H 
oi 

P 


♦: «ONO t^OO On O w N to ^ lovo OO « ^VO 

IkiMMMHMMMtimMMMMtOeOrOrO 


SINGLE JUNCTION& 

3 ft. 3f in. Oauge. Table No. 


•«ais8M3 JO ai«nv 


Sooo-^w M^NOMoONOvo ^>o 0^e«o 
•^fOM^N -^WMin^fOw *oto«M 

Jf t^ t^NO ONO mmio^'^'^^'^eoeototo 


•»aiwoo JO ©lauv 


r^ H)M Ho* 

H« '^l* HJe»00»-'«-«NtO^ u-jvo <^00 
r^OO OOOnOn»hh<mmmmmmmmmm 

•^^ •^N •^^ • ^N '^^ '^^ •^^ •^< • •'N ••^ • P^ • P^ '^^ • Pi^ '^^ • l*^ Vff^ 


•aAjn3 JO mipv^ 


«$ O eONO OOOnovOnCOOOOOOOOO 

.QvO «OM O OnOnO N »OOn rOOO ^ On t>»00 w 
*i « « to "^ li^ «ONO 00 ON »^ to ^NO OS to t^ W 

^ MlHlHM-4MMMeO 


•»uri dSnvo 

joaopoMia^ai 

0} aAxn3 jo «au<Is 


aiOM ON^OOO ^M (^roQNO w O M ^00 m 

^^ M M M M 

*iN« tO^NOOO ONM M ^NC t^ONM MVO ONN VO 
(LtMMMi-iMMNMMMnMtOtOCOtO^^ 


•8iinKM3 p M0>I 09 
nqaiims Jo pan 

a 


flO « ^tot^OO M « ^NO «^Onm cOnO O m 
♦JOO OnO w n fO^O t^OO OnO - N tOt^ONN 

^ MMMMMMMMHMfVMNNNtO 




•»qa»wisjoi»H 

O) 

aAJn3 JO Suuds 
P 


^ mU mM r«l<l -!«. ^JW -!« -<|34 P4|SI ^IM ^iei 
5NOONObNOOOOOONOMt^-.MMM*- 

«3 fo "^ "^ m mvo NO t^ t^oo OOONONO^weo^ 

te M M M M -4 




**a»j^ ax 
•ftnwojo JO aiSuv 


.S €• -^ ^00 NO'^vOvON-^vOO«vO"*N00O 
%\n eOtO»OlOMM.-«^ MM fO.-^ M 

(i, 11 00 *o « O 00 t^>0 lO ^ eo w N M OnoO 00 




•nnmai 
•fratwo |o aiSuv 


•94« H(«H|Mnt« m|*H««|* ^|«rH!«in}« H« '^j«« 
M M « ei CI «o«OfOto^^^^*o tr>\0 NO t^ 

.s .s .s .s .s s .s .s .s .s .s .s .s .s .s .s .s .s 
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Digitized by njOOQIC 



S Sk Gauge Diagram J^o. 2, 



^ 

4 



g 
^ 










w-o a « a B 
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Digitized byVjOOQlC 



2 H 



CO 





3 ft. ZH in. Gauge. Table No. 2. 




w'OOOOOOOOOOOOOOOOO 


d 

•auiasoio JO WON 
o% wqojiMS JO i»»H 


U9 ^ 

^OvOO'^NMfO'* U^\0 NO «^ C^ O O « N 

♦; ONtnNoo ^ONO woo ^o>ooo o co*r>r^ 

fcu,oo ooo « 2 w ^!?2'ir IT'S - 2^ ° N 


u 

•3ui89ai3 JO swu^ 

04 »»|D4IMS JO 13»H 




B 

■SuissojQ JO asou oj 

wHDliMSJOi»H 

a 


>5 moo Otot^ON»i^Ov^ ^00 « O "^ « «>. 


•»qojiMSJOi»H 
o; 

P 




d 

•auissoiO JO ai3av 


*^ -^ « 0\vO Tr»-oo»oroO«>.Nt^M\o O 

p pvp 00 « .'^ <^ ON f<i u^oo p >p ^ r^ r* *?* 

"* "^ "^ -^ »n *r> u^ irjvo \b NO t>. txOO 00 0\ On 

.S .S .S .S .S .5 .9 .S .2 .S .S .S .S .S .S .5 .S 


lU u 

*s8uissoa3 JO 3[8uy 


Tf r^ p^ j^ Ttvp 00 M p inop p K^ 53^ :«• On p 
fOfOco^-^-^W-ininin \n\D NO ^ t^ i>»O0 

.5 .S .S .5 .5 .S .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 


•3UI8SOO JO ai»uv 


'^ Tt \n\j-\ iovb vb >b ro. «>. tN^oo oo on bs b m 

.2 .2 .2 .£ ,2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 


•Sui8soi3 JO ajguv 


:^ X ^ :^ X ^ 

*>»00 OOOvONOOMk-Mctro^ *r>\0 i>.00 

.2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 


•»Ajn3 JO smpe^i 


^ O ^vO OOOvO^ONOOOOOOOOOO 


d 

•auiSSOOO JO MOIJ 

O) sdqoiiMS p I^H 

d 


i^WOvW^OOOfOu^ «>.00 O ^ O Ml ro u^ r^oo 


u 

3uis80J3ps99a^ 
ois»qD?iMSjoiw»H 


>q O ON«>.*o« Ni^OO ^O00»r>N. ON ^00 O fO>0 


*Sai880J3 JO MO|J oi 

saqoimS JO i^h 


gx^ :^xx ;«xx XXX :^ X 


•»HDIXMS io iw»H 
OJ 

aAjn3 JO Suudg 


s X^stXXXXXXXX 

^NOOvOOvOO^OONOONOMr^MI^MMM 

^ CO ^ ">* u^ »OVO vO t^.txOO 00OnOnO"-««cO^ 


d 

'Sai8soi3 JO diSuy 


.2.2.2.2.2.2 2 2 2 2 2 ^ ^ ^ ° ^ ^ ^ 




'3U1880JI3 JO 9{Sav 






u 

•SuiSSOiO JO 9\iu^ 


MMh.iiH*«i^.^r4C<ciNr)C4roroco 

ccagssBBCflcccBflcac 




Ul 

•3UISSOJ0 JO ai3av 


i^,^»Hi^iMH«c<«C4Clc><Ne<iforocoro^ 

B^BBBBBBBBCBBBBBBBB 


WI-IIH-.M-^^IHIHh.ll-11-l-^H.Ih.l^ 


•31II8SOJ0 JO 9i3uv 


^ft xx>?t xx:^ xx^ :^ x 

•^ M w N « fOeofOro-^^-^^irj u->vo v© t^ 
BBBBBBBBBBBBBBBBCg 

. '^ *: '^ •: *- •: *: *: *: •: •: *: *: •: *: -z - j^ 
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3' 3^ Gauge Diagram Jfo. 3. 




Digitized byVjOOQlC 



3 ft. 3^ In. Gauge. Table No. 3. 





cl 


gooooooooooooooooo 

^ OsO ''J-N «VO ''t'^OO »OlO ONVO NO VO VO 

£vO N f^rOOs»ON OnvO rf n 00 t^OO 0\ N 

to "^ ^ vo VOVO t^ t^OO ON O M N -^O 00 •-• 

M M H M M M M 




apisuijo8nip«ni 


gooooooooooooooooo 

^ IT) «^vO vOOO N r^^roeom fOOO 00 rO 
[xiOO H. fovo OnnvO ONfOr^M lO'^ro^^vO 
•^M W N W N *OfO*O^^VO 10>0 t^OO ON 

M 




q 

•3U1S80J3 JO »soN 01 
»Ho»iMSjoi»H 


^M COr»iH tOt^O WVO O WVO N a\»OM ON 
^ M M M M 

• On -* N to »OVO t^ONO w fO^^*ONW lO*^ 




•sSmsBojojoasoijo; 

wqojiMSjoiwH 




2 »O00 tOt^O N »00\M ^OQ N -^ M t^ 
£ M MM 

. ^VO ON M to irjoo N lOt^ON^OO tor»N 
£ cOtorO'^'^'t'^voiOiO^O lovo vo ** t^OO 


rt 


•wqojiMSiOiwH 

OJ 

9AJn3 JO Suuds 
P 


pm ^|W ^|W ^jW ^|0I 

giHMMMMNMNMMMMtOtOtOtOtO 

*J \r>vO r^00ONO»-iNto^ ir>vO 00 O n ^vO 
CC4iHMi-iiHMC)Me4MMMMMtOtOrOtO 


THREE THROW& 

ft. 3| in. Gauge. Table No. 


q 

•»msK)iOjo©i»ttv 


ONtoGvO wvo N r«.N0O ^ONO^O m N W 

w vp p fo t^ p :* «^ j^ .'^ op r ^ ^ .^ .^ 5^ 

lO lovb vb 'b t^ r* t^oO OO OO ON On b '*^ N V« 

M M M M 

.S .S .S .S .S .S .S .2 .S .S .S .S .S .S .S .S .2 

MMMMMMMMMMMMMMMMM 


*sSuisK>i3 JO 9i8liy 


t^oo 00* On'g?* o'lo m'^m n n tO"^tnvO r^oo 

MMMMMMMMMMMM 

.2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 


•aAino JO snipB^ 


g tovO OOOvOvOvOOOOOOOOOO 

ajOvO tOM o OnOnO N lOON tOOO ^ ON t^OO N 
£ « W to "^ lO »OvO 00 ON O t-i to ^>0 On to t^ N 

MMMMMMM'MtO 


©pwui JO snipiiv 


^ O to ONVO ONVO QvOvOvONOvO 0^ O O 

^ tovo O ^ On lO NO N OnnO "^ N OnOO On m 
£MMMNNWtO'«J-'it»0 ionO t^OO On m eO^O 

^ IH M M 


CO 


•3atS80Jio JO aso|,i oi 

»HDJMlSJOlWH 


e ONiOM ONtOOOO TfOOO M-woo tooo M to t^ 

•^ MM. 

l2 '^t lONO NO **oo 00ON00MMNfO'«tto r^oo 




sSuiBsoao JO asof^ oj 
»qD»iMS JO JTOH 

a 


►5 O N ^ lO t^OO M N ^^ t^ On M COVO w 
£oO OnQ m N tO^NO t^OO OnQ m W mt^ONN 

"^ MMMMMPNMMMC4C4Me4MMtO 




•wqojiMS jOlJ»H 

OJ 

dAjno jo Soudg 
P 


£ to ^ ^ u^ «ovo NO «^ t^OO OOONONQMWtO^ 




q 

'3inssoJ3 JO aiSuy 


M ONf^iotoooovo ^NO «^^Noo tooo ^ 
M coiot^ONM w ^Npop p M to vooo N yo On 

MMMMMMC<IMV)e«tOtOrOtOtO^'<«f^ 

.2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 




•««uis«u3 JO ai3iiv 


n|4. M|4iH«<e|« H"*-^!"*!* H^'^lw'oN h|« H« 
M C4 C< N M tOtOtOtO'^'^t^'^vn lONO ^o t^ 
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Digitized by njOOQIC 



63% Gauge Diagram J^o. 4-. 
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Digitized byVjOOQlC 



3 ft 8^ in. Gauge. Table No. 4. 



d 

X 

o 





••AJiojotnnmH 


300000000000000000 




•aAinojoauudc 
oj 9Ajmo JO Suuds 

1 


g t^vO '^NOOOO^O'^WO OvvO 000 -^ju 




a8n«o JO uopdMJsiai 

o; aAJtio jo'Suuds 

I*- 


^ tno t^i-'oo t« o\^o tn-vooooo o\0 




sSnvQ JO aon39si9)ai 
oj aA4no jo'auHds ' 

X 


,« «NO OvO ^i^"-i wino\0 cno»J^j;jvo •-• 

£ ?a»s;vS«^ Rjc^<gs* apis's 




J0 8S0K0»9«>|J 


5r^O -• ^t^0\0 rovO OOt^Mt^OtoOfn 


1 


•tSawKMOjoaBOi^o* 




•S9q3»iMSJOi»H 

oj 

aAJiio JO aowls 

P 




Eh 


-sSorasoiQ JO 9i9uy 


^ X ^ X X X 

.S .S .S .S .S .2 .S .S .S .S .S .S .5 .S .S .S .S 


1 


•ftiunQ JO snipe^ 


^ ^>o OOOvOvO^OOOOOOOOOO 

2 8^ S5-S.ffi^<8 8>§'2>R^^g;g;|.S 


5? 


•aAJti^ JO Soudc 
o)aA4ii3jo9duas 


^iO« o»^o^oo>oo>oo»/^o ^N o«o^ 

g<8 R^^!j5.^«8^>g^S«.,8iS-'8,S'S'a 


CO 


93i»o JO tiop39Kr9)in 
o^aAm^jo'Soudg 


^ •"• ►* •- b ol?>0 u^tOw »H0OVO HOO fOO 




ojaAinojo'Suuds ' 

X 


C^^Os^^^^^^rof NO « M^OO ^ 




tJaiwoJo 

J0 990KOI990K 


£ ^ OM-i «A00 M « rovO OOOOffOl^Os*'^ 
^ tovooo OsO 2 ro;Jjnvo jvo^g 5 rnvnoo g^ 




•sSnifscuQ JO 90O|ii oj 

KKPJIMSJOIWH 

a 


g^i^i^st ;«;^x :«^:5 ^^^3^^ 

J3 O W ^ to 1^00 NN O W ^vO *^0\- ^n^O O w 




••WPIIMS JO IMH 

aAiiiojoauuds 


^vOO^O^OO^OOvOOvO*-'*^*^'-'*^'-''^ 
*i CO ^ ^ to »n>o ^ »** t>»00 ^^^mSmm^S" 




tSaimojostSaV 


.g .5 .2 .2 .2 .2 .2 .2 .S .2 .S .2 .2 .2 .2 .2 .2 .2 
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Digitized by njOOQIC 



3 6' Grauge Diagram JVb. 1. 
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Digitized byVjOOQlC 



8 ft. 6 in. Gauge. Table No. 1 . 





••Ajno JO itiiinj^ 


ttSOOOOOOOOOOOOOOOOO 

gJoN'^OO too t^-^N O ONOO t^ t^ 0\ N O 
*^ ro -^ »o mvo t^ t^oo 0\0 O i-i tomt^O N 




JO uopowjoioi 
oiaiAjnojoSaudS 


JvOO>OOvoOvOOOOvoOOOOOO 
*^ XO «0 lOVO vO «^ t^ t^OO 0000O\OnOhii-»« 

M M M M 




V 
snpiiMS JO i9»H 

a 


J«oo WOO Nt^Mr*MVO O^»o »o "tf "^ r*> 

^t^O\N "^t^OSW Tj-t»*ONM '*0N'^0N'*0\ 


rH 


•wqaimSlopaH 

o» 
aAJTio JO SDUdg 

P 


a t«»oo oooNOxoOMMOOMMfO'tf »o^o 

>H M M M M 

bt «OVO t^OO OS O M N fO «OVO to. Os M to m t^ 
*^MMMMHeic«ciMmc<e4e4eoro«0«0 


il 

z 

if 


B 
•aowojo JO aiaav 


SoO O "^ N M -^VO N 00 VO VO -^vo O Tf N O 
tf t^ t^vo VOVO mtom^'<t^^^eoror<^tO 


•siian ui 
•8aissQJO JO »i«av 


r^oO o!^O^G^OOl-l'M N^iTfOrf xovo *^00 

MMMMMMMMMMMM 

c c c c .s G .g G .S .3 .S .S .S .2 .S .S .9 

MMMMMMHMMMMMMMNIMM 


•aABio jo fnip»H 


USVOOVOOOOOOVOOOOOOOOOO 

^ M 00 xo -^ fO fO 'tfvO OON*^«00»ociNVOeo 
£ N « fO ^ XOVO t^OO Onm N '^XOt^M lOO^-^ 
» MMMMMNNNfO 


joiioiv»s»»ui 
o» aAJio JO ^oHds 


^ to O OxvO to O 0\>0 to O 0»vo ro O VO O VO O 

£« ^mt^ONM w -^vo 00 ON M to »noo w v> o\ 

"^MMMMMffCltlMMC^tOrOeOeO^^^ 


CO 


'SmSSOOQ JO »B0^ OJ 

wqojiMS JO P9H 

a 


floo M e^ xot^O w "^t^O •-» 'tft^ONCOON tooo 

»^ M M M 

£00 Onm m eo^vo t^OO Onw W tO'^t^O^N ^ 

•** MMMMMMMMMCtetetMOtOtO 




•»qDjMisiop»H 

0) 

aAJmo JO Jfoudg 
P 


St^MOO «00 N 0^tOO^^00 ''fO »n XOVO vO r** 

'-' MM 

Sj CO 'tf -^ «0 *OVO VO t^ t^OO OOONOsQNiNrO^ 




•auiSKMO JO 9[SXXY 


.9 N "^ rfoO VO "^i-vO VO « '«1-vO O W vO rf N 00 O 
gtO fOtOlONMMMN'tf NNtO^M 

5i M 00 »n N O 00 t^VO «0 'tf to W N M O O^OO 00 
(UfOWWWWMMMMM^IHMMM 




*s)tini aj 
•JowoiO JO »i«av 


39|« H«H|a«<o|« HHi-^htBNi hHih|o»«|4i H«« H* 
M N N M N t0t0t0t0'«1-^'^^»0 «OVO V© *^ 

.S .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 
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Digitized byVjOOQlC 



3' 6' Gauge Diagram J^o. 2, 




Digitized byVjOOQlC 



8 ft. 6 in. Gauge. Table No. 2. 



11 

V 

h «5 



U 
U 

z 

h 



co 



•aAjii3jontip«ii 


^OOOOOOOOOOOOOOOOO 
■^ eo -^ lo xovO t^ r*00 OvO «-• eo«or*0 w 

MMMMMMC4N 




gooooooooooooooooo 

1-4 

£ ON N *O00 M »r>oO N vO Tl- O^oO 00 ON M ro 


•8UW0JO >o ••"N o* 


gOs«00 Mf^OtOM -^0 fOOO t^ to ^ rO « 

^ M fO ^vO t^ On O M fO '^NO t^ O eONO On « 
^« N w M « « eOfOeotO*OrO^^^'^»o 


' tSnwKuojoasoKOI 
»HD»iMSJOiaoH 

a 


^Moo MOO w t^M t^Mvo Qvo xnxn^ '^ 9*^ 

>M 

^t»*ONW T^t^OSW rft^ONN rJ-ONTfON'^i-ON 

£ f0r0'^'^rj"'^«0«0«0 lONO SO NO t^ t^OO 00 


•nqaiiMSJOiMH 


g r^OO 00OnOnOOmmOOmn«OtJ- ion© 

jg M M M M 

^ «ovo t^OO On « N eo «OnO t^ On m to »0 t^ 
p^MMMMMMMe4Me4NM«4fOr<^r^(0 


•»aw<MOjo»i»av 


OnioQvO mvO n t^MOO '♦OnOnO m m m 
«vp p eor^p ;*f^*^ ''t'OO M 00 ^ fO O t^ 
to lONO vb yD r^ r* t^oo oo ob bs On b M N M 

.s .S .S .S .9 .s .s .s .s .s .s .s .s .s .s .s .s 


tSuntoQ JO 9iSay 


t^oo So ON "on o 6 >^ 1! t* '*iS t*i ^ tovo r^oo 

MMMMMMMMMMMM 

.S .S .S .S .S .S .S .S .2 .S .2 .2 .2 .2 .2 .2 .2 


•Ajnogsnipnr 


MVOOSOOOOOONOOOOOOOOOO 

• MOO 'Orj'fOfO^vOoo w r*NO0 toN wvo eo 
2 M « <^ ^ ^'^NO t^OO Onm m rftot^M tOONTf 

" MMMMMMMMr^^ 


•9Axno 
apmil JO sntpv^ 


50^00^0^0^000^00VOOO^OOOOO 

feO-^t^NVOMi^r^j OnvO ro m On t^vO v© 00 N 
^MMMMMf^^fO^^ tovo t^ *^00 O N 'sf «^ 

M M M M 


•8ai«90JOjoa»u<n 


J5 eo M 00 Tf M On NO w moO "^I-m ©vO 0»OOtJ" 

M M M M 

(b. »0 to*0 *^00 OOONOOMWfOe*^ 'tfNO t^OO O 

*^ MMMMMMMMMMM 


t8ait90Oj0 9K>K0) 

•«pjMisjoi»H 


~2 rtfW ^1^ ^1^ Wp^ 0OhP ^ €W rt|CT ^|Cw ^1^ ^|W ^|W ''T'^ 

^00 w W tot^O t-i ^t^O M i^t^ONtOON rooo 

M M M 

£00 Onm n fOrfvO t^OO Onm <<« f0^t^ONe« ^ 

*^ MMMMMMMMNmNMM(«eOeO 


O) 

aAjno JO lauds 
P 


J5*^^oo woo w ONfooNtoo ^o»o tovo vo t^ 

•^ MM 

£ fO 1^ rf ti^ tONO vo t^ t^OO OOOsONOMNtO'^ 


q 

•»0!"WOJO»l«aV 


M ONt»*iOtO000vO ^N O t^'i'NOO «ooo ^ 
W tOtot»»ONM N ^vpoO t^ to tOOO « to On 
M M M - M N CI *N w M to rO Vo Vo to rf Vf V 

.2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 


•«9iinsaojo»i8av 


wH" H*'*l««H' H*h|«i«|4i HHiH«««k -"M '^h 
M M t* c« « totototorfrh^^to tovo vo r* 

.2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 



6i 



Digitized by VjOOQIC 



i^ Gauge Diagram No. 1. 
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Digitized byVjOOQlC 



4 

z 
o 

g 

z 

3 

s 







4 ft. 8X in. Gauge. Table No. 1. 






wOOOOOOOOOOOOOOOOO 
^ lovo vo t^oo ON O M N to Tt- lOOOl M Tj- r^ O 




•jreap S310TUX 

MdqAV juiod oj 

aAJno JO 'auudg 

P 


gOOOOOOOOOOOOOOOOO 

l-H 

ft, t^OO 000\0\OOM«NfO«OT^ »ovo r^oo 




JO u6paa&i9)ui 
Oi ^AjxiQ JO Smxd^ 

X 


tfiOO Tt-i-i OVO M MOO TfM OnVO m rf On w r* 

• «n O rf On rhoO tooO rOt^«»-'MOOO\ 
ft, «^ t»*00 OOOOONONOOMMWfO^ tovo vO 




•SU1990J0 JO 980|iJ OJ 

wqojiMS JO i^H 

a 


Cm mm 

^ M iOOO M lOOO N iO O* W «0 ONVO eo O VO to 
ft, to lo xovo >0 VO t^ t^ t^OO 00 00 0\ O M M w 

M M M M. 


rH 


•wqa^iMSjoiMH 

oi 

aiuno JO Souds 

P 


«vo O M ir>ONO rft»*M tOvO O »0 O 00 ^0 6 

d M MM M 

^ ON O N to ^VO t«»00 ON M N fOVO On M ^ nO 


1 
1 


*8ais50i3 JO 9i8av 


CO 

•,500 rj-w w Tfvo*«00vOvO -^vo O -^ w O 
Mr^t^vovovo mu^iO'^^^rf^eotOtOto 


•sjnin ui 

•8UI880J0 JO •l^OV 


*^00 oS On'on OCmmnwco^ xovO «^00 

.S .S .5 .S .S .S .S .S .2 .S .5 .S .S .S .S .S .5 


1 


*aiun3 JO mtpv^ 


^ovovooovovoooooooooooo 

U ON t^ t^ On M 1^ OnvO to m m n lo «0 OnOO m 
ft, W to rf lO t»*00 On M to lO t^ On m tOOO to OnvO 

" MMMMMMClMtOtO'^ 


0? 


•JTOp S3I9IUX 

a»qM 9uiod o» 

a^jno JO iojids 

1* 


mOOvOOOvOVOOvOOOOOOOOOO 

^ r^ O t« «000 O tO^O 00 M ^r^ONC< r^ttoo *o 
£m c< M M W t0t0t0t0'«1-^'^^*0 lONO VO t^ 


JO iioq3au9)ai 
o) •luio JO SuucTs 


fliOO «vO O tot^*-" ^00 6 »i^ONM OvO tOM 

»-< M M M MM 

S! VO 00 M to xooo o wmt^o N'^t^Mvo mio 

*^M M M « « t« tOtOtOtO'^t'^trf^iO «OVO VO 




V 

•Suiwojo JO a»K oj 

«»qojiMS JO IWH 

a 


C O* OnnO W m t^'VcT OsvO to'iToO to O tOOO* tO 

•-^ M MM 

• t« to m r^oo O w 'tfiot^ONO n ^r^M rj-oo 
t3^MMMMMe4e4e4t«e«t«tototoeo^^^ 




•«wpiMisjoi»H 

OJ 

p 


B NO t^ ONVO M o»nM On^OOO -^o tOt^M M 

•-* M M 

^ ^ lO lONO t^ r*00 ONONOMMNtO'^ »ovo 00 

fe MMMMMMMMM 




•KKuS^pai 

•frnwojo JO »iauv 


.S N rf 'il-OO NO rJ-NO VO « -^VO O « vO tJ- n 00 
IgiO tOto^OMMMMMrf ci«eO'<tM 

^v M 00 »o N o 00 r*vo «o ^ to w M M o ONOO oo 

5ftOt«NNMMMMMMMMMMM 




•«u|«xio JO aiSuy 


M c< N w M totot0torj''«^'(t'<t»0 mvo VO «^ 

.2 .9 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 
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Digitized by VjOOQiC 



^(5^ Gauge Diagram JVb. 2. 



^ 

4 



I 



^ 




64 



Digitized byVjOOQlC 



6 



z 

3 I 

a o 

43* 



*9iAzn3 JO tnipv^ 



•SOIMOJO JO MOf{ 

09 laiptuis JO p»H 

d 



•Soisaoo JO saao^ 
oj S9qo)u&s JO i^H 

a 



■9in8KM3 JO MOK 

O) SMpiIMS JO (MH 

Q 



••wpjiMS JO IMH 

o) aiAJii^ JO iSuuds 

P 



•Sm8ioi3 JO aiSoy 



|U u 
*SaiiioJ3 JO oiSay 



'SawsojQ JO 9[9iiv 



•9iiiaiai3 jo 9[tov 



•«AJno jo nup«>i 



■SoinoQ JOMON 

09 S91p)1MS JO (MH 

d 



u 

*Sms8ai3 jo >mox 
o) i»qp)]MS JO laoH 

a 



•Somoio JO MOf{ 
O) laiptiAS JO laoH 

a 



09 aAJTOQ JO Saudg 
P 



'SinsBOO JO 9|9iiv 



•SattfOJO ii> ^l'<>V 



•SufMoo JO alloy 



•JoMoi^ JO •fSoy 



'Soissoo JO alloy 



4 ft. 8^ In. Gauge. Tabl e No. 2 

oSOOOOOOOOOOOOOOOOO 
iq >0 O tOOO O mo ««>0 O cot>.ifO Ovu>M 

W MM 

^MMMMMMMMMM 

1^ 00 t^ «»*vO >Otn^^(«)eiMMOOoor^u> 

M 
WWMMMM^WMMMMMJ^ei 

a M M M 

** irt u^ u>\0 vO^ t^ »«• «>.00 00 00 Ot O MM M 

1*4 M M fc< M 

«:>0 O •-« »na\0 ^chm ro>0 O to O 00 CO O 

g M MM M 

'^ ^ ^ ''J- M> m »n »n>o vo vo t>. «»<»ob oo o^ a\ 

.s .s .s .s .s .s .s .s .s .g .s .s .s .g .s .g .s 

MMMMMMMMMMMMMMMMM 

.s .s .s .g .g .g .s .s .g .g .g-.g .g .g .g .g .g 

vo vo t^ r^oo ooooosbvboMMMcoVtn 

.g .g .g .g .g .g .g .g .g .g .g .g .g .g .g .g .g 

r^QO Qoa\a\OOMMMc«(«)^ mvo t>.oo 

MMMMMMMMMMMM 

.g .g .g .g .g .g .g .g .g .g .g .g .g .g .g .g .g 

a o>ovo o o>o>o ooooooooooo 
^ o\ >^ >^ Ov M ^ Qwo CO M o M ei m m ovoo m 
rr « fo •* m f^OfO On •-• fo u^ ^ ov S enoo «*5 <hNp 

_e| MMMMMtlMCi COff>^ . 

J^ 1^00 30 ChnO com MOOKkCI MOOKkO tOQO M 
^ tn<0 <^Q0 00OnOvOvOOOOOO9vOn 9vOO 

•^ M M M M M M 

»q O OnnD C4 m c^ ^ O OnnO to •-• 00 to O <OCO (O 
g| ^ K> tovO »^ «»*0O O^O^S^Smm*'* ^^'^ ** 

MMMMMMM««e«eie4e«««ei coJoeo 

.s .g .g .g .g .g .s .g .s .g .g .g .g .g .g .g .g .g 

'm'm'm m m m is m m 'm 'm m m m 'm 'm 'm 'm 
^NO ^ « OnNQ 90nO <00^ fpQ «OnO On m ^ 

pvM p«n^o5 p 5* piAj«>.o5 p jl »O90 « »o 
MMMMMeieieieitieicocor^coV^ 

.g .g .g .g .g .s .g .g .g .g .g .g .g .g .g .g .g .g 

^tTkMOOtfkMQO ^Mt^^QNp C*JnO ^ M ^ 

p « ^int^pNp « :**^f^S^P « Y*^ f 5^ 
MMMMMMCieieiNCieicorocofO^^ 

.g .g .g .g .g .g .g .g .g .g .g .g .g .g .g .g .g .s 
.g.g.g.g.g.g.g.g.g.g.g.g.g.g.g.g.g.g 

«^ M^X*SK ^X^ -^X^ X _ X 

w« w e«M*orotoc*J'^^^^w% »nvO nO f* 

.g .g .g .g .g .g .g .g .g .g .g .g .g .g .g .9 .g a 

. uiyiii/ieu uy -««_-» v_y vJ St 



iS}i Gauge Diagram No. S. 




96ntmf) 
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Digitized byVjOOQlC 







4ft. BH In. Gauge. Table No. 3. 




•aAanojoKinwH 


gOOOOOOOOOOOOOOOOO 
*^ lovo vo t^oo OS O M N eo ^ lOOO m ^ r^ o 




apvni JO sntpvH 


gOOOOOOOOOOOOOOOOO 
• iOM w io«- OsO MOO U^«ON OMOO lO 

M M M « 




wip^msjoiMH 


JO M M M 

• On ''fvO 0\M fO»or^OsM tot^«H «00s*0 




• ••• 

tSoisBoojoasoNO* 

a 


2*^00 w ^OsMOO MVO M u^cOM w On 

^ M MM 

^ M looO M xooo N «0 ON N «0 OnnO eo vO rO 
fz. u^ lO io>0 vO vO t^ t^ t^OO 00 00 ON O t-i M « 

•^ M M M M 


ri 


•wqDiiMSjoiwH 

aAjno JO gauds 
P 


«nvO M ioOnQ 'tft^M covO O u^ O 00 eo O 

J2 M MM 1- 

^ On O N to ^vO t^OO ON M w rovO 0\ m ^>0 
gjMWNWNMCIWWtOtOtOtOfO^^^ 


THREE THROW& 

r ft. 8i in. Gauga Table No. 


•9ais9ai3 jo aiSay 


O'lOOVO MSO N t^NOO ''tONONO M N W 
W vp p f^ r* p :«1* f^ t^ ^tOp ,« 00 ^ fO p f^ 
XO iovb vb NO t«» t^ t^oO do 00 On ON b m W '« 

M M M M 

.5 .S .S .S .S .S .S .S .S .S .S .S .9 .S .5 .S .S 


tSuitKMO JO aiaoy 


1^00 OOO^ONOO^MMWweo^ »OVO t^OO 

.S .S .S .S .2 .S .S .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 


•»A*no JO «nip»H 


gosovooovovoooocooooooo 

^ On t^ r* On M ^ ©nnO ^ m O m M xo lO OnOO m 
{i^ W ro Tt- xo t^OO On M ro «0 t^ On m «000 co OnnO 
'^ MMMMMe4eiMtO(0'<t' 


•9Ajn3 

apwui JO tniprji 


gvo ON ONNO VOVOOOVOVOOOOOOOOO 

*3 ''too cOONtnw OOOVO xoiO lOVO 00 ^0 O ON M 
^MM(«c<r0^tn »OvO t^oO On O m ^^ t^ On to 


TT 


•Smssojo JO aBO|j oj 
wqoiiMSJoiwH 


JO to^xomtoxoxototo ir>vo vo NO t^ r^ t^oo oo 

£ t^OO ON O M N fO 'i- xovo t^OO On O N rfvO 00 

" MMMMMMMMMMOM(«C4M 




88aT8sai3 JO 9K>|I O) 
•aqojjAiS JO l»H 

a 


J2 O* ONSO N lir t^%f "JT'SnnO tOM^oO »0 O eOOO tO 

•^ M MM 

£ w to *o t^oo O w '(ttot^OvO M ^r*M ^00 

'^MMMMMMMMMNeitOtOrOtO^^^ 


' 


•»qDjlMSJOi»H 

O) 

•AJnQ JO Souds 
P 


^ s6 w OnnO m Xi^M ON'il-OaO ^O tOt^M « 
^ "^ xo xovo t^ t^oo i^OvO"-'*^***^^ *^^ 00 




q 

•«ni«KM3J0»i8av 


M ONr^totoooOvo ►-• c^ O r*^N00 tooO ^ 
N 50 xo e^ p\ M N ^^00 p « to loop w JO OS 

M *M *M M M W « V* N N Vo to to to to Vt ^ "^ 

.2 .2 .2 .2 .2 .2 .2 .£ .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 




•tfa«K)iOjoai«uv 


M N N M N tocoeoeOTt-'^Tt-'-l-io mvO no t^ 

.2 .2 .2 .2 .2 .2 .5 .2 .5 .2 .2 .2 .2 .2 .2 .2 .2 '.2 
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^(^ Guuge Diagrain J^o. 4> 
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1 


$00000000000000000 










iBSmnoJOiirnttn 
0) aAAiQ JO Souds 






BSmnoo^vfMin 
o) aAJOO JO 9a|jd8 


^OO-^wOvOW^OO^** 0\V0 ^ "* OS « t«* 




•safoissoo 

jpasoKOlMON 


^::oo^«oos^..o..^::^s-o 


■^ 

^ 


•sSiiinoJ3JoaK>K«l 
flaipiiASiO^H 


^S^*O^O«'i•os^^00M^o^M^f*J^^O«O^ 




•wqaiiMSjoiwH 

aAJno JO Snudg 
P 


5>oo»H»oavO'*i^2 ^^ to 00 «*> 


|B « 
««ni«i»a3 JO aiSoy 


^ :^ X :^ X X 

t^OOOO O^O^O •^ *••« « cO'i-w^VO »vO0 

a a .s .s .s-s .s .s .s .s .s « .s .s .s s a 


O |) 


•aiAjn3 JO «nip«H 


JSovovo oovoso 00 00000 00 00 

U* N en •* tri t>.<>0 0\ NN ro vn tN, On •-• fOOO ro Os5 


H 


•aAjmo JO Soudc 

Ol»AanOJO«IIU«% 


J5 9 -too ^ w "^vo 00 *• fo "^so 00 fovo o\ 


d 

^ 


o) aAJiiQ JO Saudg ' 


^vOvoijn^toO*-< OM>.»n« O Ot^w 0\^i- 

♦S tN. P fOVO On W ^ «>* Q <*)vO Ov M ^ M^ •-• sp 
CiE4 M « « W N roe^rO'J-^^^vn w^vO vo i>. «>* 




a»n«o JO iiOQ3MX99in 
o)aAjn3jo8auds ' 


^ iTiO «vo fnr^M ^00 »aon»-« ovo fo»-i 
*J NO 00 M ro ijnoo «"^r>.0 e* '<hi<N.»-vOi-*M^ 




*82fiiiaB(xi3 


^O^nOvOOw^O-tON fOOO « >0 « 00 SO •* m 
>-• •-• « N cncOfn-^f'^ftriu^vOvOvO t«*00 0\ O 




•aSomaio jo 9boj{ o) 

«»ip)tMSJOIMH 


g-N^X XX X>?tX X X 

fcS OvsO N N* «»* 'i* OsNO fO w 00 10 fOOO «*> 




••WPIMIS JO {MH 

•Ajno JO aoudg 
P 


gXX>?t X XX XXX XX X 

>5 ^ « 0\V0 MOiOMO\^OOO^Oro»x-N 

-: ^i/iiri>o r^r^^oo o\OsO m m « «*>•*»n^ooo 




|B V 
tSaatoojOdiaiiv 


X XXX XXX XXX X X 

.s .5 .s .s a a a a a a a a a a a a a a 



4ft8Kln. Gaugn. Table No. 

o o 

IS 
H 
?= 

^0 «• 

$t 

o c 

• OvO 

?« 
X~ 

OsQ 

.S-S 
o vo 

)l>.00 

.100 
too 

ONM 

x5 

O f*" 

O ^ 
cnrr 

.S.S 
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Table No. 5. 



DIAMONDS WITH SINGLE AND DOUBLE 

SLIPS. 

4 ft. 8i in. (}auge. 



8INQLE 


SLIP. 




Angle of 
Diamoad. 


R 

Mudmum 

Radius of 

SUp. 


Minimum 
Distance 
Nose of 
Crossing 

to Point of 
Switch. 


T 
Tongue. 


Angle of 
Diamoad. 


R 

Maximum 

Radius of 

Slip. 


A 

Minimum 
Distance 
Nose of 

to Pomt of 
Switch. 


T 
length 
Toogue. 




Ft. Ins. 


Ft. Ins. 


Ft. Ins 




Ft Ins 


Ft. Ins. 


Ft. Ins. 


I in 3 


87 6 


I 8 


6 


I in 7 


520 


3 " 


12 


I in 4 


160 


2 3 


7 6 


I in 8 


720 


4 SV^ 


12 


I in 5 


260 


2 9^ 


9 


I in 9 


920 


5 


12* 


I in 6 


380 


3 4 


9 


I in 10 


1080 


5 7 


15 



DOUBLE SLIP. 


Angle of 
Diamond. 


R 

Maximum 

Radius of 

Slip. 


A 

Mmimum 
Distance 
Nose of 
Crossing 
to Point of 
Switch. 


T 
Length 
Tongue. 


Angle of 
Diamond. 


R 

Maximum 

Radius of 

SUp. 


Jnmunum 
Distance 

Nose of 

Crossing 

to Point of 

Switch. 


T 
Lenrth 
Tongue. 




Ft. Ins. 


Ft. Ins. 


Ft. Ins. 


• 


Ft. Ins. 


Ft. Ins. 


Ft. Ids 


I in 3 


77 6 


2 II 


6 


I in 7 


460 


6 10 


12 


I in 4 


150 


3 " 


7 6 


I in 8 


640 


7 9'/! 


12 


I in 5 


230 


4 io>^ 


9 


I in 9 


800 


8 9 


12 


I in 6 


360 


5 10 


9 


I in 10 


1000 


9 9 


15 
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5 3'^ Gauge Diagram J^o. 1. 




^^ 
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o5 

z 
o 

g 

z 

3 

■» 

u 

o 
z 

3 



5 ft. 3 ki. Gauge. Table No. 1 . 

o < 

O a 

IT) I 

o *> 
o < 

»o ( 

O f 

M < 

00 « 

VO < 
N < 

O *( 

.S.i 

VO c 

to « 
VO I 

to I 

M ( 

to ► 

00 01 
tT V4 

IT) I 

00 I 

to ' 

•S.! 
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•»Mno JO sntpB^ 


^OOOOOOOOOOOOOOOOO 
.mnOnmoOOOOmOvwm inoO tOOO in N 

£ Ovt^ioiOTfinio t^oo i-^ "^t r* mvo oc to O 
'^ lovo t^OO Ov ti M ro M-)VO t^ O tOvO O ^ 

MMMMMMMMMMCOtO 




JO uopMSJajni 

o»aAanojo8uuds 

4r 


« On O tOvO On tOVO On tOVO O v© O vO O 

^00 r^ 0\ ri- 0\ \n VOQVO mv© t^ t^OO 00 On 
ft, l-^OO 000\ONOM«NNtOtO^ VOVO *^00 




B 

'SinSBOJQ JO 9fi0|il 0) 

salHOJMiS JO l»»H 

a 


uir^iOiOtOtOM O H* OOO t^vo 'tt M M On r^ 

A 

^00 Nvo O -^00 « lOOvtOt^M o\r^Tfw 
^ iTiKO VO *^ t^ t^OO 0000 OnOnO Omn tO^ 


f-4 


•»qo;iMSJOl»H 

o; 
aAJn3 JO Soudg 

P 


^t^O ''tONMVO O tOt^O -* OvvO to Onvo 

£ M to Tfvo t^oo o M to "^ moo M Tfvo on 

'^N N N M N N M f0«0«0t0t0f0'^^'«t^ 


1 


*S39J8apai 
•aupsoao JO oiSuy 


IS 00 O "^tN « Tfvo woovovo -^vo Tf« 
l^rOM^M ^MMiorftON lOfONw 

tit^t^NOvOvO mmvo'^'^'^'^'^totototo 

S 


1 


•s)ian ai 

' 9 

•Sut88043 JO 9i8av 


-|« H« M« Ht« rt\cft r«|« 

t^OO oOOvONOOwMNMeOTf lOVO t*»00 

.S .S .S .S .S .S .S .S .2 .S .9 .5 .S .5 .S .S .S 


1 


•aAJin3 JO snipv^ 


g'vOOvOONOvOOOOOOOOOOOOO 

J M N tOVO On Tf M CnOO 00 O to t^ tOOO 00 -^ lO 
£ to T^ vnvO t*» OV M N ^vo ON M tOVO M r* ^ M 
" MMi-lMMe4MMtOtO^Vr> 


CO 


JO uopaawajm 
o» aiuno JO «uuds 

X 


S-^O l-^toOvO HH On'^O t^tOOvO OnO tOvO 

•-I M M 

fcioO M tOvO 00 M -^tvO On N '^ t^ On N t^ tOOO fO 
*^MNcic«Nrototo to 'tt ^ Tf -^ tn M-)vo VO r* 


lO 


9 
aumojo JO Mon <n 
»qD»|MS JO iwH 


fl 00 t^VO VOVOVnVO^tON N M M 6 "-t M Ovoo 
•^ MM 

^tOtOl-^ONM tovnt^ONM tOVOt^OvNNO Tf 

'^H M M M N N N e» M tototototo'^^iovn 




•nqojiAsioiaoH 

o» 
9Ajno JO jfofids 

P 


riONiOW 0>0 tOMt^tOOOO TfO Onm uxo to 

•^ M M 'm 

£ ^ tri\0 vO t^OO OOONOMMNtOtO ionO t^ Os 




•8UTSS043 JO ai^ny 


.9e< '^^OOvo TfvovO N ^vO O MNO ^nqo O 
Jgm tOtOIONMMMN^ Mt4tO'<tM 

iJb M 00 m N O 00 f^vo to -^ CO N N M OVOO 00 

JTtONWNeiMMMMMMMMMM 


i 




w ei ei «« N rotototOTf^Tf'^u^ mvo vo t^ 

.9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 
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5 ' 3" Gauge Diagram JVb. 2. 







,2 



-111-: 



- — yS'S 
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d 

i| 

Z 



U 






s 



a 

CO 
lO 





5 ft. 3 in. Gauge. Table No. 2. 


•»Ajn3 JO smpe^ 


^ooooooooooooooooo 

£i-«wON-oooooi-iONNt-i tnoo cooo to ^| 
^ MMM>.»..MMC4C4M ro«o 


d 

•ainssoJDjowoji 
o? »qD»iMS JO iw»H 




u 

*SUIVS0J3 jO SMU^ 
OJ»HD»lMSJOlMH 




B 

•8uis8oaojoMO|g[ 

oj saqojiMS JO i^h 

a 




•»HD41MS JO IWH 

oj diUtiQ JO Suudg 
P 




d 

'8iiissoJ3 JO aiSuy 


- 5- 1^ « »O0p HI pvp pN « 00 CO Ov :* 
V^ Vt ^ to u^ to \r%\o NO ^b NO c^ i^oo 00 ON 

.S .S .S .S .2 .S .S .S .S .S .S .S .S .S .9 .5 .S 


,u u 

•s«in890J3 JO aiSuy 


mtoio^bvb^b tN. t^i>.dooooo On 6 O "i « 

.5 .S .5 .S .S .S .5 .5 .2 .5 .2 .2 .2 .£ .2 .2 .2 


UJ 

•3UI89043 JO »i2uv 


lO o vo *^ *>. « «^ rooo CO On •«*• •«*• 'OnO vO *^ 
(^MvOi-itoO^ON cooo « rN.vo lO ^ CO « 

vb t^ t^oo dooNONONboI-'I-'NcoVt iovb 
.2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .5 .2 .2 .2 


•autssoJ3 JO aiSuy 


iR* X ^ ^ :*^ ii^ 

t^oooo ononOOwmwn CO^ftOvO e^oo 

.2 .2 .2 .2 .2 .2 .2 .2 .2 .5 .2 .2 .2 .2 .2 .2 .2 


•aA4n3 JO snipe^ 


gsOOvOONONOOOOOOOOOOOOO 

b -, ^ M M M « « « coco^io 


d 

•SuissoJO JO vao)ii 
oj saqon^s JO [WH 


jP0^0W»O«^0n— OWCO-^ »OvO 00 o o •-« 

^ »o ON cooo «vO O -fONcot^M iO0Nr>.»O'«f« 
^ N M coco-^t-^u-jtn mvo sO «^ t^ r^oo O* O "-i 


u 

•2mssoao jo saau^ 

Ol 8dl(0)lAlS JO |WH 


^«r^i-icot^ON »ooo O covo ON O *0 O NO •-• 


B 
•8aissoi3 JO MO|,i 

OI^HDJIMSJOIWH 

a 


gXeJr X^iitX XX^JttXX^^XX 

^ op r^vo vO»0»0»O^CON«i-imO»-im onoo 

*^ COtOC^ON^ CO»Ot^ON-« COU^t>.<DN«vO O "^ 
U<i-iMMMC<4MMC4MCOCOCOrOCO-«f-«t-u-kio 


•saipjiAis JO iTOH 

o» 9Aino JO aaudg 

P 


«;:^X X^ XX XX X^X 

^ ONiOM QyQ COMt^coOOO ^O ONM »00 CO 
g ^ »OVO VO t^OO OOOnOmmCjcoco *OvO «>» On 


d 

•Saissoa3 jo di^uy 


00 c«ooo cot>%Nvo Q »oONcor«^»-i lo^oc^^ ooo 

MMMIMI-II-IM01MC401C1C4COCOCOCO 

cdscoaaaaaoacicccae 




•Sms80J3 JO »i8uv 


P C) p»Of^a\p &?vp r^pNppvp'oN.cO^ 

MMMMM^e^e^Vi^'oieicocococoTf^ 

.2 .2 .5 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .5 .2 .2 .2 


u 

•SuTssoiO JO diSny 


iMMMMMMiMMMOMCOCOCOrO^V^ 

acccaccsccceascaac 




UJ 

•SuissoJOjoaiSuv 


TTvp SvM p^oo p pi^!^p r* ?p^^^p 

i-i M M n C4 c<4 c<4 rOcOCOCoWV^itu^ »Ovb 




B 
•auissoJOjoajSuv 


;i^ XX;i5t ^«<^c;St XX;J5t X X 

•-> N N « ri cocococ«o^'«f-<f'*«o iOvO NO t^ 

g c c c _c .c G g a g c c c c c g a c 







5 S Gauge Diagram ^Yo. S. 
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5 ft. 3 in. Gauge. Table No. 3. 






gooooooooooooooooo 

.mn0^moOOOOmO>Nm moo rOOO M-) N 

£ o\«^ioiOTfiou^ t^oo t^ T^ i-^ io>o 00 ro 

^ lOvO t^OO On O « N ro lovo «*• O <^vO rf 






gooooooooooooooooo 

. >0 VO O VO Tf lo OnvO u^vo m 00 On N TfoO m 
£ On fOOO M r^ N r^ fO OnoO m oo m oo Tf* m o 
*^ N to to -^ Tf lo tnvo VO t^oo 00 o M to io r^ 




q 

•Sais«0J3 JO a«o^ oj 
»ip,iMS JO iwH 


oSioOnWVO O N t^ti tOt*»0 '«1-»-' O\vo<^ M 

JB M M 1-4 

• lOt^O N ^t^ONM ^vo On M VO O to O '* 
gfOtOTf'^l-'^'^'^voiOiovovOvO r-i>-0000 




•sSmSSOJQ JO 9SO j«i o» 

wipjiASJOiMH 


cnt^iOU^tOtOM t-" OOO l-^>0 '<t M M On «*• 

G MM 

• 00 Nvo O ^00 w vnONfOt^M ONr^TfM o 
^ ir)vO NO t^ l-^ t*»00 0000 OnOnO mm co^ 


THREE THROW& 

ft 3 in. Oauga Table No. 3. 


OJ 

aAiiiQ joSoudg 
P 


^t^O -^OnmvO O fOt^O Tf OnvO to O OnvO 

J O N to T^VO t^OO O M to Tf VOOO M -^VO ON 

^ ti N w N M N w totototototoT^T^'«^•'* 


q 

•Smssojo JO »l*aV 


ONIOOVO MVO N t^WOO ^OnOnO m N « 

N VO p f^ f^ p ."^ f^ f< ."^op r* ^ ^ r^ P f^ 

in io>b vb vb i^ t^ r^oo 00 oo on On b ►-• w w 

M M 1^ M 

.S .2 .S .S .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 


iB B 

•sSoissoJO JO 9i9oy 


H« »iN Hw H» H* HW 

t^OO OOONONOOMMNNtO-^ lOVO t^OO 

,C .g G a Q ,C .C .C .g .g .g .g .g .g fi .g .g 


•oiuno JO snipB^ 


^OOvOOvovOOOOOOOOOOOOO 

M< 

. N c< tOVO ON -^ M ONOO 00 «0 t^ tOOO 00 -^ VO 

£ to ^ lOVO t^ ON M W -^VO ON M tOVO M f>. ^ M 
•*< MMMMMMC4C4tOtO'^«0 


apisui JO »nip«H 


>S to O On O OnnO nOVOOOOOOOOOOO 

.jvo MVO toONi^iO'^^^iot^oNei ononmoo 

pE( M M N to to T^ VOVO t^OO On O M to lOOO N «0 

IH M M M M M M 


lO 


q 

• •SaissojQ JO asojij o» 
saqDjiMS JO i^H 


^H'l'Hl* «i««>|4IH|«H«^l«H|a«M|c« HlMHlo* MJ« h|M HJM 

►-•VOOO O M M tO«or^ONM N tovO 00 O '^00 M 

MM M 

fe 00 On O M to -«*■ tOvO t^OO O M N ^VO 00 tO 

MMMMMMMMMMMMMMtOtO 




,BB 

sSaiSSOJQ JO MOfil 0) 

»HO?iAvs JO iwH 

a 


00 t*»vO VOVO^oiO'^l-tONWMMOMM ONOO 

*^ MM 

[v'tOlOl-^ONM t^lOt^ONM tOtOt^ONWVO O ^ 
'"'m m m m W e^ N N N tOtOtOtOtOTf^tnVT) 




O) 

aAjn3 JO SoMds 
P 


0^»0c (!)vO tOM t^tOOoO '^0 ONM lOO to 

•^ M M M 

;£ '* tOVO VO r^OO OOONOMMNtOtO lOVO t^ ON 




q 

•Smssoio JO »iSuv 


M ONt^iOtOOOOVO ^N O t^"^NOO tooo ^ 
N tOtOt^ONM N ^vpoO O M CO lOOO N lO On 
*M M M '►-« M N N M N M to to to to to Vt Vt Vf 

agccccQgccflcecccog 








,B B 
-sSoissao JO ajSiiv 


«l* H*H««9|* H|*H««I* H^-h^l* H« H« 

M N M N w totototo^T^T^'«^•to tov© vo r^ 
.2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .5 .5 
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5 3" Gauge Diagram JVb, 4 












n 






1 1 -. ■ ! 






1> 


^ 




















t 


'1 


\ 


u 




i 

1 




y 






1 




n 


\ 


u 






\ 


I 


/ 










\ \ ))\\ 




o 




\/ \i 


1 ■ 

-4 


J ' 


^ \ 


> )) 


r\4fr 


\ 


t\^ 




A X 


\ 










WW \-i \ 




1 


/ 


y 


1 


S 


i 


i 


:i 






v 


1 




/\ 






1 








HI 


V 






/ 1 






1 


r 






1 








1 






^ ^ 




o rrl ^ 




► 


„y // 1 ^ 


< 
CO 




9i 


fo«59 


— 














to y 






' 









7« 
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5 ft. 3 I n . Gauge. Table N o. 4. 



o 

8^ 



X 

o 

s 

X 
h 



I 

CO 
10 



*aA4nojotiiBNrH 


goooooodoooooooooo 


•aAJnojoSoMdQ 
o» aAito JO Sofias 


g t^OO OnO ^ O w N ro^u^vOOO O ^ •-• N 


aSnvojo oopdosmnn 
oj ^Asno JO Souds 


g M o^t^»of*^i-i ^ Ovt^iocoMoo ^000 e* 


a2n«o JO uoa»«aju| 
o) OAxao JO Suudg 


2 O^ O mo ON *OVO On O fON© 


Jawtoo 

JO 990^ O) MOM 


>2^o^^o ^MtoN^oooOMMMc^ei 
^ rx t>,oo ooo\o\OOi->c4c<ro^ «no rN.00 


iSamoojoawKOI 

«»XI31U&SJ0tMH 


^ t^tmrtmrOM o »» OOO t^O ^^^ t-i On«^ 


•saqajmsjopoH 

01 

aAJto JO tarfS 
P 


pt^-O ^Onmo O for»*0 ^ 0\0 CO O 0\0 

2 8 a s>3-8.?r« poS,Rs;s^;^?^? 


--.J^'^^ 


>*• >ji X iji iin ^ 

ts,oo O00v0\00*-'i-'««f0^ mo r^-oo 

.5 .S .S .S .S .S .S .S .2 .S .5 .S .2 .2 .2 .2 .2 


•aAjnojo«iip«H 
a 


§000000000000000000 


••AiiojoSuHdc 
t^oAinojoSmjcrs 




,v2iii8MOY««»ari 
oiaAonojo'Snuds * 


»5^O00O\OOOOOO\ OsQO OO t^O u^ CO N O 




^:^ ;:j5^ ^i?^ ::st X ^ ^ 

>S ^Ot^coOO *^ ON^O t^ CO O O ON O COO 


JOMOKOJMOK 


^ *oO cot^«-> ^00 •-• rot^O « u^O r^MOO 
*: * MMiHC«c<ie4rocoro^^«i^ »oo o 

04 


•sSumoiojoMo^ioi 

SMI91IASJOI99H 

a 


»g 00 t*.0 Ow^tnu^-^cowt**-! - O •-« I-" aOO 

.-w C<OU^fs.ONH4 Cnu^tN.ONi-1 'OU^ts.ONMO o ^ 
fl4MMiMiHC4MNMC4COCOCOCOCO^^U->m 


•wqa^IMS JO poH 

OJ 

aAjnojoSouds 
P 


g^^5t X^ ^^ ^^ ^^^ 
5 O^u^N OO coj- t^rnOOO -^O Onm.u^Q co 

*? ^ »00 O *^00 OOOnOh^mM^^ J^^O t^ ON 




;^ ^^^ ::3tx:^ x^;:ft :^ ^ 

»•* « N « « cocofofo^-^^^tn mo O i^ 

.2 .2 .2 .2 .2 .2 .5 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 .2 
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6 6 Gauge Diagram JVb. i. 
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5 ft. 6 in. Gauge. Table No. 1 . 





ff-4 
10 


•aAjno JO «nip«^ 


^OOOOOOOOOOOOOOOOO 

jO\^»nM fOO COM vo'^ox OvvO «OVO On ^ 
(jfaH O O\0n0>0m CO »O00 M «o lO t^ M t*»vo 

vo r^ f»oo ON M M to ^ »n r^oo M ^00 M lo 

MMMMMMMC<«MC«rOfO 




X 


mvOOnOO>OOvOOvOOvOOOOOOO 
b^OOOO a^O^O m m c« M rOCO'^1- ir>vO t^OO On 




B' 
•«aiKU0jow)KO' 

SSiptMkS JO iw»H 


g«fOU^t^O\0 0«0 lOvO 00 O tOvO O m 

^MVO O ^00 N ^*M «OONrO«^vO ^N O 0\ 
{js^^O VO t^ t^ t^OO 00 a^O^O^O O M««0'<t'«i- 




•wqaiiMS jo iWH 

oj 

aAjno JO aoudg 

P 


ttSOscf t^M '^ONiHvo H eooo M o r^ to « « 

^ M M M M 

. M CO ^vO t-» OS O w CO -^VO 00 M Tf 1^ 0\ 
get c« w N M et M <otOc*>co^o^OT^'^'«tTt• 


4 

z 

z 
a 


B 

•Soissojo JO »i8uv 


3 00 O '* « M ^vO etOOvOvO -^O O ^n O 
2«om^m '^efMiO'^coN «otONM 

gBt^ r*vO VOVO iO«Oir>Tf'?t-^'^Tt-cOCO?0^ 


•luiwoO JO aiSav 


H|« Hta ^b. Hlo, ^ ^h 
t^OO OOONONOOiHMWNCOTf' »ONO t^OO 

.s .a .s .3 .s .s .a .a .a .a .a .a .a .a .a .a .a 


•aAjno JO snipvH 


goooovoooooooooooooo 

Hi 

^ ^ ^vo On ^ O^ t^ m ir>vO Cs «0 0\ "^ tOVO lO 0\ 

{s, CO Tf loo 00 ONHi co«ot>.aNd Tft^co ON>o CO 

MMMMMMdMCO^TflO 


z 
3 


•saiirq sSnvf) 

jotiopoOTJaiui 

oj aAJn3 JO Suudg 


^ CO O OnnO CO O a>vO to 0\vO CO ^ ^o 
^ ON c< Tf r^ O CO VOOO M "^VO 0^ W lO O SO m t^ 

.pt^M N N ei cocococo^'^'^Thm lovo SO t^ t^ 




B 

•aonsojo JO Moi^ o» 

»»piiMS JO iwH 

a 


qvOr^OOoO OnO w O m m ei cO^iOt^OO O m 

M MM MM 

*J -i^vO 00 c« ^vo 0\w cotor^ONM u^ONcor* 
{Sim m m m n «« d N cOcocOcOcOTf-^TfioiO 




•swp»|MS JO i»H 

oi 
aiuno JO Souds 

P 


^oS N M t^cOOoO TfM ONtr)M O cOt^O \ri 

'^ M M M 

Pt^ ^ lOVO NO t^OO ONOxOMMWCOtO tovo 00 Os 




♦8wj8»p ui 

B 

'8unsoJ3 JO dfSiiv 


S « '* '^00 VO '^NO VO N -^nO O N no Tf w 00 o 
a»0 C0C01ONMM»-.N^ NWfO^M 

. H 00 m C« O 00 t*»VO lO '^ CO N c« M O OnOO 00 

gJCOWeiNN^MN^M-MMMMM 




'S)ian ai 

' B 

•SUIWOQ JO 3l»UV 


•si« ^«^|Meo|4i r.|«M|«o»|« H«H««N* H« -> 
M c« w w e« coeocOcO^^Tf'^u^ lOO vO t^ 

a .g .g ^g ,g ^c ja n c o ,g n o ^g ^g g ^g ^g 



Si 
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6 6 Gauge Diagram J^o. 2. 



i 

1^ 
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CQ 
O 

1(5 o 

Z 2 

I' 

z 



u 



10 



5 ft. 6 in. Gauge. Table No. 2. 



•aAJHQ JO snipB^ 



'90195013 JO 9SOJjl 
OJ 8»q3)1MS JO IMH 

d 



'Sats90J3 JO 9»air|i 
OJ s»q3iiMS JO i^H 

3 



*9aissoi3 JO MOfii 
o» s»ip)iiiis JO l»»H 

a 



•S»ip)IAS JO IMH 

O) $AJii3 JO Suuus 



*2iiis80J3 JO »i8uv 



tU u 

'vSvmoi^ JO 9iSuy 



UJ 

*SiiiS90i3 JO 9|Say 



•80199013 JO »lSaV 



•»Aan3 JO snip«H 



*9iiis9oi3 y> 990|^ 

O) 9»q3)IAS JO (MH 



*8ai9Soi3 o9a»a^ 
OJ nqoiiAg JO i^H 

. 3 



*8di89013 JO a90M 

OJ 89q3)IAS JO {MH 

a 



•saqajiASJOiaoH 
o) aAJiiQ JO Souds 

P 



•210199013 JO 9\STiy 



•SafB90J3 JO 9[9viy 



U 

•9ai990i3 JO »|Suy 



UJ 
•9ui99oi3 JO diSuy 



•3fui9soi3 JO 9i:Suv 



M* 00000000000000000 

SCO w m Tj- ON ONSO w^so On ^ 



. ►^ O ON QvOn 



i^vo-r 



"^ O ^ On cooO i-i O "-• ^ ro 11 m O^OO 



fa W fO -<f »o tnso t^oS ON O O « fO »os3 00 O 



g ro O OnnO CO .^ 00 ^ 11 0\V0 W 00 •-* v© •-« ^ 
pL400*->c4Mco^^ kCNO VO t>»00 O •-< N ^ 



g«ro«nrxONOOOco mso oo O rovo O *-• 
ft* .9 ^5 O "^oo « r^ ** u^ Qv •*» i>.vo ^ « o ON 

{±1 NO NO »^ t^ f^OO 00 OnOnOnO OiS m co^>^ 



c ONCit^M TTONi-ivo »-• moo •-• O t'* »n « M 

l-l *H M H« •-• 

^ O « CO ^vo 1^ ON O •-■ CO Tfvo OO - -"f r^ o^ 

g<W CM MM CS N MCOrocOCOCOCOTf^-^t^t 



QOONO 3-NQ 0^t>.»nC0i-i ONvO MOO 

Vr ^ -^ *o »n ir> tn\o \0\0 t*»'t^ i>*oo c>o On b 

.5 .5 .S .5 .S .S .£ .£ .S .S .S .S S .S .S .S .£ 



00 M NO O ^00 M so O ^00 W O 00 O 

P ^ *^ j^ r'T^ j^ j*^ r* 7*"*^ ir> »H op I 

u^\nxn^osD\0 c^ r^ fs.00 00 00 OnO b I 



a a c d fl 



g ^c g ^g ^g G ,g ,g ^g g ,g ^g 



i'^'TO t^coovo M gN»oo» TTt^b 

On pop pf>>N f^t^^ P y^P pNOp cJo 
NO tN. 1-^00 OOOnOnOOmmMNCoV 

.S .S .S .S .S .S .S .S .5 .5 .S .S .S .9 .3 



C C 



;^ ::R^ is* ^ ^ :^ 

t>.0O 00OnOnOO)-ii-iNMCO^ trwo t<*00 

.S .S .S .S .5 .S .S .S .S .5 .S .S .S .S .S .5 .S 



gOOOO^OOOOOOOOOOOOOO 



I ^ "^^O ON^ONt^»omo On CO ON »i^ covO »<•> On 
' CO TT tovo 00 ON"-" cou^>r^ONM ^r>i'o Onno <o 



N«i-«MWMCOCO^iO 



; CO O tn N« cojO O ^OO »-* covo On O r^ •-« so O 
' ^ Q. iO ^ ^05. ^f>'^ ^^O -^oo CO >-« Q CO o. 

I M CO CO CO ^ •«*• »n tovO «0 t^ t>. i>*00 On O O - 



»-• t^ i-i t>» O «i^ O fOOO 0»nO MiNi^Mi ot>. 

M M OsMnO O^MNO on cOnO On 'OvO CO O Np **> 
M M M rococO-<f^'» u^Ir> tOQ vQ tN.O0 00 0\ 



>o r^ooQO ON o "^ O « « w co^»nt«*oo o ^ 



.** ^nO 00 O 01 -^xO Onw COU^t^ONM U^ONfOfs. 
tt<Mi-<i^CIMMC«< M rococococo^^ \r% \r% 



^^ ^;!f: N<;;« XiiSl ^ ^^ 

0«*»"-«t>.coOOO^»-iON»^WO<OlNiO»'> 



,f ^ »^0 NO ts.0O ONONOwwNcOro «i^vO 00 ON 



^ 



On «*• ON '^ On cooO M rx m to On ^00 O "•> CO i-i 

°^ H r r* r^^p r* ?^ o r* p t*"^ j^ p p^ p* 

MMMMMMMMClMMMei CO coco CO 

.S.2.S.S ^'.S S.2.S.5 ''.'^.S S.S S.9.S 



5S « O ONi^mei O t^i'iM Q t^^ONCOt^N 
p CI j^jot^ONw p ;«|->p op p ••< pO p p rs. 

MMMMMMMCieiNMCocorocoWV 

pgcgaea,gacgaaog,ccs 



COMOOvO COQ r>«.»OW ONVO ro i-i 00 « >0 O V 

r* p:*"?^ p r pp^99 P r* Ph-P r*"*^ 

MMi-ii-4Me<«>)«<ie«c4McocococoW'W''"t 

aaaacGQGacaaaaQQGG 



r^PI r>»i-« ii^ONCOt>.0 >«-N.« -^00 u^ M 00 ^ 
^^ fs. On M ;<*• p On »-i Tl->p op m pppppN;T 
N« N« Jh M CI f) CI fOcocOCoWW"*/^"^ lONO 

GGaaGsGGGzaaaaaGGa 



^ Xi^^jt ^^:5jt ^i<:^::!t ^ ^ 

►- C» M M M rOCOCOCO^^TT^W^ «n>0 NO t^ 

a a c g g g g g a g ^g g c ^g ^g g c g , 

*^ ^ ^ ^ ^ ^ -* ^ ^ m i-iLWiiffttWLJf «jh30Q I ^ 



^ 



6 6 Gauge Diagram Ko. 3. 
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5 ft. 6in. Gauge. Table No. 3. 




•aAJmojowipini 


g 00000000000000000 

^On^^Om coo <^« m ^ 0^ OnvO tovo o^ ^ 
£r,w OnOnOnO m »0 1000 « io «0 r-» M i-^vo 
^ vo ^* 1^00 0\ M ei eo ^ lo t^oo m ^oo h. ir> 

MI-lMMMMMMMMfOCO 






gooooooooooooooooo 
^•0 w 00 vo «*• r^vo ooNOOooooooON. 

fx,M ioOn^On»OOvO N 0\vO fO r^ to O^OO 
to *0 *0 ^ Tf lovo vO r^ »**00 On e< rf m r^ 

M M l-« M M 




•wp»l^SJOl«»H 


20»OMS0 OVO OvO r^"-* f^OO 00 ON On 
• t^ « w^oo to tooo toioo mo lOO 

Px^ to'^^'^t'^iovoio vnvO VO VO «** t^OO 00 On 




•«9iiinoi3jowoM09 

a 


ih|«i 
«5n tOiOt^ONO to 100 00 tONO "^ . 

►S - "-^ 

^ N VO '«*"00 N ^* M 10 ON to t>>.vo ^ w ON 
Px^ VO NO «^ t^ t*»00 00 OnCnOnO M e« tO^T^ 


eti 


01 

•AitoioBnuds 

P 


20NC^ t^M TfOVMVO IH tOOO M t^ »0 N M 

M M M ^ 

^0 t« tO'*vOt-»ONO •-• tO-^vOOO M Tft^O* 
ps^N N N N r< N « totototototox^^"^^ 


ROW& 

Table No. 


q 


ONIOOO MVO W l^MOO ^OnOnO "^ W M 
NVO tor^p ^f^J^ ^^ r^^ t^ ? ^ 
lO lovb vb vb t^ t^ t^ob 00 00 On On b m n n 

M M M M 

.s .s .s .s .s .s .s .s .s .s .S .S .S .S .S .S -S 


tStmoiO JO aiJuy 


^l« f^t« '^l« H« -"Ifl* -l« 
t^OO OOONOvOOMMCiNtO'* iO>o t^OO 

GGcacacGcaaaGGaGQ 


THREE THI 

5 ft. 6 in. Oauga 




•a4jn3jORiipvH 


goooovoooooooooooooo 

. ^ ^\o On ^ ON t^ 10 lovo On to ON 10 tovo »0 On 
fT to '* »OVO CO ON»-» tou^t*»ONt< -^t^co OnvO to 

" MMMM^OMMfOtO^iO 


•pwui JO «ntp«^ 


gOOOvOvOvONOvOvoOvOOOOOOOO 
^* t^ w 00 Tf w ONOO t^ t-»oo ON M -^oo r* 00 to 

tt, M N M to '* ^ >OnO t*»00 Ov w « tovo ON to t^ 


q 

•Soinoo JO 9»N o» 

KN{31IASJOI»»H 


^ M -It t-» ON 6 tovo ON tONO ON M ^ '^ ^ 

M 11 

£ On M « ^ lOvo r^ONO m e« <^iot^o « »o 

"^ MMMMMMMMMC4MC«e«MtOtOtO 




•*• 

tSuiwai3joa«ONoi 

SM|9)U1SJ0 1MH 

a 


"3 vO t^OO OOOnOmOmmmco^u^ t^OO O ^ 

MM MM 

£^vooo M ^vo onm ♦oiot'^ONM moNtor^ 
"m m m c« m c« n c^ to»otototo^^^«o»o 




•»qoiiMS|Oi»»H 

OJ 

•AJiojoSaiJds 
P 


kSOvOW M t^tOOOO '*M ONtOC« <Ot^ VO 

■^ M M M 

£ •* «ONO VO t^OO OvONQMMMfOtO >ONO 00 ON 




q 


M Ovt^tOtoocOvo Tft« r^-^NOO toco ^ 
« CO tn t^ On m m '(j-NO op p w to 1000 t% yip^ 

M M M M M C« M *M M W tOCoVotoVoVVV 

g g g g g g g ,g g ^g g ^g ^g g ^g g ^g ^g 




(tlB 
•tfiiMoojoaiaav 


M C« C« M t« tOtOtOtO^^'^'^lO «ONO VO t^ 

.S .9 .S .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 .9 
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5 6 Gauge Diagram JVb 


K 4. 
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'\ 


















J 
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1 

CO 












C 


\ 


\\ 




00 


\ 








'I 






\\\ 






\ 


/ \ 


/ 




^ 




n 


\t\ 




•hi 


\ 




/ 








\ 


^lii- 




— r ' Ik 


^ 








; 


'- — — 


~1^'~ffi\" 




cr- 








J ^ 


> ^ 


^\\ 


(f \ 


; 1 










^ 

^ 






iHI 




^ 






\ 








WW Ua 




*<( 






In 




T ' r^ 


s» 






\\\\\ 


\ " 


1 5S5 


/ 




\ 




>e 






\\^\ 


\ 


; g 


/ 




\ 




•lid 

. 05 






W \ 


\ 


: e 


/ 




\ 




-^ 






\\ 


\ 


i ^ 


/ 




\ 




• 








\ 




/ 








g 


c 


i 




\\ 


: ^ 


/ 








e 












/ 








f^ 






A^ 


\\ 


"f 


/ 








55 




— "' 


" VI 




^] 


1 








f§ 


\ 








1 








% 


■\ - 




\ 




1 








1 


/ 




nn 














„uu 


< 


Cb 


'^ 


I <- 


_^ 






/ 1 






*^ 




9£n 


»9 












^in 










■-' NC 








u 1 
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5 ft. 6 in. Gauge. Table No. 4. 







gooooooooooooooooo 




oj aAJio JO Suuds 

1 






1^ 


goo O^ 0*00 00 00 t^^O vOmto^f^w ►-• o 




aSnvf) JO aonoMn^m 
OJ aAono jo'Suuds * 


gvOOvOOvOO^OvOOvOOOOOOO 

(Jfc, MIHMIHMHIMMMMP4MIH 




joa«>KO»'*>N 


£ m O rooo iH vo w ^00 w^ iH ost^^e« ►N 
,*i »n »n^ ^ t^ t^ t^oo ooosO\o^O««fOfO 

fe ►M ..* M ►.! « 


AD. 

able No. 4. 


•sSunioJOjoMOKOI 

SMpiIMSJOIMH 


J3 « ro«nt^O\0 O OfO «nsO oo o f^*0 O « 

£5«g.S^<S^S«SSS'S"2JR|f 


•wipjiMSJOiwH 

OJ 

aATOOjoSauds 
P 


3 o\ti t^^ ^ o\^^ M f*^oo •-• o t^ »n w •-' 

•^ IH M M M 

£ 8 8 5?S-« S-8^a?:>RS^%:3.$5i3J 


8^ 

Z 6 


iB B 
•rtinwojo JO 9i8uy 


X :^ X ^ -^ :i^ 

c ^2 ^g G ^g a ei a g ^c ^g ^c g ,c .g ,g .g 


ROUQ 


•aAxnojotnipvH 


goooovoooooooooooooo 

• Hi 

. ^ ^NO 0\ ^ Qv t^ »0 lOvO Qv f«^ On »n pOnO »n O* 


TH 

6 ft. eia 


•aAJno JO Soudc 
oiaA^nojoSouds 


oJ "^ "^ v^ ;^ 
£f*iWi-i^0t^»^«00t^^*-0"«i-0^0 


,BSinnoJ3)«s»an 
oiaAxnojo'Sauds * 


g :^ ^ ;:*• ^ X :^:^:^^x 

>q o w ^tot^t^oooo o^osoooooooo 




B Saisioi3 j» s»uri 
ojauunojoSouds 

X 


g f*i O ON^O f*i O 0\^ PO O ONvO CO O vo O NO o 




tlUMOO 

joa«>KO»woN 


»5 . . ^« O fOvO OS •- ^ ts. o •-« rooo W t^ O 




•«»on««DJoa«>K<« 

a 


»5vO t^oooo 0\0 •* O « "I « ro<*ii^t^O0 O ►^ 

£ 2-^« 8 8^^ 8^?»SJJ5?55ft^¥?Rf;; 






g ^;:^ ;^Nit x>t ^X X XX 

^O^w-*s.foOoo^>NO\»nNOfor^O»n 
j^ ^ u^^O ^O ts.00 0\OvOi-iiHe|rO(0 to^O 00 Ov 




1** 


nr X:X>t >t:X^ :atx>t X X 
.S .S .S .S .S .S .S .S .2 .5 .S .£ S.B .S .S .S .S 



s; 
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FormuloR. 
Single Turnouts, 




fr 3d 

A = Angle of Crossing. 
G= Gauge of Road. 
R= Radius of Curve to Outside Rail. 
ac=: Distance from Spring of Curve to intersection of 
Gauge Lines. 



-Vf„-j 



R=2G(a' + ^) ^=2 AG. 



A = - 



X 
2G 



2G 2 



Through Bodds. 



k - - 
1 


tr 


- - - -A 

1 




M- ^ "^^ — ' ! 


_. .^._- _ — — -^ 1 



k = Radius to centre of Road 

F = Distance, centre to centre of Roads. 

L= Distance bet ween sp ringing of Curves 

L=2>y RF — — 



R = — f— 
4F 4 



These formulae apply to angles measured as shown in the 
following diagram, which represents a i in 6 crossing. 




The difference between measuring along the side A B, and along 

the centre A C, except for very obtuse angles (i in 3| and under), 

is of no practical importance. 
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Table No. 6. 
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z 


N 


tj 


u-)TtrOPOMNMwi-,wJ.M 


(x) 




C 




hJ 




*^ 








5/i 


|®«|© 1© |©iclo co|© 1© 




00 


(U 


«|* rH|* «|^. ^rH ^M «|» «|» "|r-. ""jH MrH t,|oO HJrH «|oO P-|« ,-.1^ " rH 
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1) 


io|« i>|x p-l-* oo|qo r^;* oo|* h|(m rH|ffj h|« ic|ao m|» 




CO 


rf i->. N ONVO ^ M O 00 r^vo lo rf fO m m 






c 


TT^OCOMMMMMM^MMMM — MM 


h 




^^ 










(3e: 






«|©rH|©^l© 


u 


r^ 


p-|n «|oo «|« lofao h|* njoo «|* njoo h|* r^l* «|aD r^foi ^H -hIh rnfr^ ^.|ao 




N 


lO O VO CO i-i ON t^vO lo Tf ro ^^ h- O OnoO 




c 
1— 1 


rOtONNN^MMMMMMI-tM 


hJ 
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1 


«|ao r-l* H|^ r^loo «|oo -.I* ^|« "h "l* «l« •" |H -.|« CQ|^ ^H 
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r* 


00 rfMOO t^iOTfcOM « O O ONOO r^ t^ 
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MMM^MM -MMMMM 


Eb 




•— 1 




o 














H 






3,1© «l©«|® r^l© I© 1® 


C 


HM 


z. 


M 


^oovo rfrOM o O O^oO 00 r^ t^vO m lo 






c 
»— t 


MMMMMM*^^ 


00 




«|«H®«I« J«^!®«l» _l®Ho «■© 1© 
r-|x ^.|» m|» ^h -^h -H H h -"'-^ -"In H '^h «l» '-H «'» H 




>-• 


vo ro N O ONOO 00 r^vO vo vO »o lo -^ rj- rf 






c 


M M M M 






h-i 






W9 








s 


3 "S 


OmOioOioOtoOLoOi'^OOOO 




ctf " 


"tj; 


fO ro Tf rf lo lOVO VO t^ t^OO 00 On O - M 




Ci 





II II 



II 


in 


M 






CO 


V 


<]j 


'ri 


^ 


v2i 




"^O 


A' 


N 


ro 


O 


O 








oo 


M 


t^ 




N 


N 



*2 



u 






I 



C/3 






o 






CQ ^ 

CO 



^Pt^ 



C 

c 

'O rt 

s g 

II II 



89 



Digitized byVjOOQlC 



Table No. 7. 



o 

I 



(0 

D 

o 

S 
< 
> 

O 

IL 

(0 

III 

> 

K 
D 
O 

z 
o 



<co 

III 

ttui 

lUQ. 

h 

ZQ 
0< 

< 
> 
III 

J 

III 
■ 

K 

III 

Q. 

3 



z 
> 
o 

III 

< 



O 



o 



00 



o 



^ 



V* 



O 



vo 



O 









C S 

si 



(A 






C 3 



C/3 



CO 









•1° 

O ^ 
, W) 



.2 

C 3 

— ^ 

C/3 



'«IS::jSHS 






VQ rf "^ M t-t 



^^::|5::^^H:sHSX 






>t^^H:sT 









VQ tJ- m M i-H 



tnro M - i-H t-H 



t>^ tr> rj- ro N >- - 



^^^ 



vO I'V "d- '^> "- 



^^^:$:^^-;^ 



i/^ rD N N 






^;:l^ 



vQ m Tf M W ^ ►I 



<<^ 









«CT^;1S^HS 



o I 



ro N - i-H 



ro "^ N — ■-' 



H2-B 



o ' 









ro <N "-I — 



::^HSX-1^^.^:^^ 












^1 



«i2X:|2-E5^:^ 



HS:^XHS;^^HSHS 






O I 
^ I 



:12X 



^i 



N N - 



xH:s-KX 



:;^-^o^^;^o^XHS 






ISHS^ 



N N ■- 



ai 



N ^ i-t 






M N >i ■-■ 



^^ M N N >- »•< 



aAjn^ JO snipB^ 



O O Q O OOOOOQQOO 



5 O O < 
J-VOOO ( 



90 






Digitized by VjOOQlC 



pun 

b890906l 1718a 



Digitized by njOOQIC 



